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FROM AN ORIGINAL ETCHING BY ERNEST D, ROTH, N. A. 


THE HARVARD SCHOOL OF MEDICINE was started as a branch of the 
University at Cambridge, Massachusetts, in 1782 and moved to Boston 
in 1810 to be near the growing hospital facilities of the city. Today the 
modern buildings of the Harvard School of Medicine are surrounded by 
some of Boston's largest and finest hospitals, which offer almost unlimited 
opportunities for clinical teaching and investigation. Many distinguished 
surgeons and physicians were graduated from this famous school. 


Wi LOC is the foundation on which all successful careers 
in the surgical and medical world are built. It is also the 
basis on which progress is made in the production and improve- 
ment of surgical sutures. D&G has gained long and valuable 
experience through its thirty-seven years of specialization 
in this field, and as a result has been able to make many 
important advances in suture quality. D&G research and prod- 
uct development are constantly contributing to new and finer 
techniques in surgery. Illustrated and described on the follow- 


ing pages are a few phases of D&G’s broad service in sutures. 


The employment of operative incisions which 
offer maximal assurance against sutures pulling 
through the tissues eliminates one of the prin- 
cipal causes of wound disruption and lessens 
the possibility of post-operative herniation. 


Sutures hold most securely if the connective 
tissues within the wound are approximated in 
such a manner that the sutures must pull against 
the fibres within these layers. This necessitates 
cutting the connective tissues parallel to the 
direction of their fibres which, in the anterior 
abdominal wall, is usually best accomplished 
through a transverse initial skin incision. 


In the past, transverse abdominal incisions 
have not found wide acceptance because they 
necessitate cutting across muscles in which 
sutures hold poorly and almost invariably 
cause tissue necrosis. 


In the new technic of suturing transverse 
iucisions, no attempt is made to suture muscle 
—only the surrounding sheath. Approximation 
of the muscle edges is further aided by keeping 
the patient in a semi-reclining position with 
knees partially flexed. 

Because of the favorable results attending in- 


NUMBERS THREE AND FOUR 


OF A SERIES 


The incision shown (4) is being made on the left 
exposing the descending colon and sigmoid. To 
expose the cecum and ascending colon a similar 
incision (3) can be made on the right. 

The skin incision extends from the linea alba 
to the angle between the ribs and the crest of the 
ilium. After the subcutaneous fat is cut the an- 
terior rectus sheath is split in the direction of 
its fibres. The rectus muscle is divided at right 
angles. Two or three large bleeders must be 


1. For gall bladder, common duct, head of pancreas. 
2. Resection of stomach, transverse colon. 


*3. Resection of ascending colon, cecum, right sided 
lesions. 
*4, Descending colon, spleen and left sided lesions. 


5. Appendectomy. 

6. Pelvic surgery, resection of sigmoid. 
creasing use of this technic, and the current inter- 
est in principles which may facilitate early am- 
bulation, DaG presents a series illustrating 
the incisions, and methods of suturing them. 


*RESECTION OF ASCENDING 
AND DESCENDING COLON 


clamped and ligated within the muscle. The in- 
ferior epigastric vessels are divided between 
clamps and ligated. The posterior sheath and 
peritoneum are cut in the direction of the fibres 
of the sheath. The entrance into the perito- 
neal cavity is usually made toward the midline 
and then the incision is extended laterally into 
the internal oblique. An excellent exposure of 
the lumbar gutter is obtained, particularly if the 
patient is tilted toward the opposite side. 
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The peritoneum and posterior sheath are ap- 
proximated first with interrupted sutures. The 
rectus muscles are not sutured, although the 
fasciae of the internal oblique are caught in the 
suturing of the posterior and anterior sheaths. 
The anterior sheath is closed with interrupted 


sutures. The sutures pull against the fibres of 
both the anterior and posterior sheaths giving 
strength to the wound. The skin is closed in the 
usual manner. 

When required, a drain is brought out at the 
lateral angle of the wound. 
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SURGERY OF THE EYE 


Prominent among the achievements of D&G 
research and pioneering has been the appli- 
cation of the atraumatic principle to suture 
needle combinations in the minute sizes 
required for eye surgery. 


This achievement which less than a decade 
ago appeared to present insurmountable 
difficulties has led to the development of 
suture needle combinations for all types of 
eye surgery. These now comprise fine sizes 
of Anacap Silk and Claustro-Thermal Catgut 
armed with swaged-on atraumatic needles. 


Anacap Silk is non-capillary and retains 
all the smoothness and flexibility of natural 
and untreated silk. Specially fabricated to 


“Muscle Surgery” 


ATRAUMATIC SUTURES 


insure ease of handling and secure knot 
tying, Anacap Silk is provided with special 
needles for cataract, conjunctival, eyelid 
surgery and corneal transplantation. 


Fine-Gauge Claustro-Thermal Catgut with 
suitable needles is provided for dacryocys- 
torhinostomy, muscle surgery, enucleation, 
canthal ligament and cataract surgery. 


The wide range of suture needle combina- 
tions which D&G has developed and made 
available has aided the progress of ophthal- 
mic surgery by extending to this field the 
atraumatic principle which among other 
advantages reduces trauma to an absolute 
minimum. 


“Conjunctival Surgery” 


‘Sutures employed in corneal transplant’”’ 


& GECK, INC. 


BROOKLYN 1, 
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BOOKS by RICHARD A. LEONARDO, M.D., Ch.M., F.LCS. 


Author of A Surgeon Looks at Life 


HISTORY OF SURGERY 

The First Formal History of Surgery in the English Language—The development of surgery from 
the most ancient to modern times. Contains the most extensive bibliography on the history of surgery 
to be found in any volume. The remarkable full-page illustrations include the title-pages of the classics 
of surgery, and instruments and operations which have opened new frontiers in surgery through 
the ages. 525 Pages—100 Full page Illustrations, $7.50 


HISTORY OF GYNECOLOGY 


The First Separate History of Gynecology in the English Language, Including the Entire Field—The 
history of our knowledge of the diseases of women, from primitive times to our own era. There are 
forewords by Prof. J. P. Greenhill (Loyola University) and Prof. Victor Robinson (Temple Univer- 
sity). 480 Pages—25 Full page Illustrations, $3.00 


AMERICAN SURGEON ABROAD 
A frank, fascinating narrative of travel and surgical study in the Europe of the past, written by an 
American who looks forward to the Europe of the future. Illustrated with autographed photographs 


of Dr. Leonardo’s eminent teachers, and with other photographs. 
250 Pages—20 Original Illustrations, $2.50 


Send for Froben Catalogue—III, containing detailed information on Dr. Leonardo’s books 


FROBEN PRESS PUBLISHERS 


FOUR ST. LUKE’S PLACE NEW YORK 14, N.Y. 
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@ The analgesic power of DEMEROL hydrochloride ranks 
between morphine and codeine, but carries with it con- 
siderably less risk of addiction. The majority of patients do 
not acquire tolerance. The incidence of euphoria produced 
by DEMEROL hydrochloride, in the presence of pain, is 
only 10 per cent. Furthermore, respiratory depression from 
DEMEROL hydrochloride is very uncommon, and the drug 
has no constipating effect. 


: In addition to its marked analgesic potency, DEMEROL 
4 hydrochloride possesses spasmolytic action similar to that 
of atropine and papaverine, as well as mild sedative effects. 


TRADEMARK REG. U. S. PAT. OFF. & CANADA 


@ @ 84 82 


BRAND OF MEPERIDINE HYDROCHLORIDE 
(ISONIPECAINE) 


ANALGESIC SPASMOLYTIC SEDATIVE 


SUBJECT TO REGULATIONS OF THE FEDERAL BUREAU OF NARCOTICS 


PHARMACEUTICALS OF MERIT FOR THE PHYSICIAN @ NEW YORK 13, N. ¥. @ WINDSOR, ONT. 
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General Liformation 


does not hold itself responsible for any 

statements made or opinions expressed 
by any contributor in any article published 
in its columns. 

Articles are accepted for publication with 
the understanding that they are original con- 
tributions never previously published. All 
manuscripts are subject to editorial modifi- 
cation, and upon acceptance become the 
property of THE AMERICAN JOURNAL OF 
SURGERY, INC. 


T:: AMERICAN JOURNAL OF SURGERY 


A reasonable number of illustrations are 
supplied free of cost; special arrangements 
must be made with the editor and publishers 
for excess illustrations and elaborate tables. 

Reprints are furnished on order. Prices 
are quoted when articles are in page form. 

Material published in THE AMERICAN 
JOURNAL OF SURGERY is copyrighted and may 
not be reproduced without permission of the 
publishers. 

Change of address must reach us by the 
15th of the month preceding month of issue. 


PREPARATION OF MANUSCRIPTS 


Text. Manuscripts are to be typewritten, 
on one side of the paper, with double spacing 
and good margins. The original should be 
sent to the editor and a carbon copy retained 
by the author. 


Illustrations. Illustrations must be in the 
form of glossy prints or drawings in black 
ink (never in blue). On the back of each 
illustration the figure number, author’s 
name and an indication of the top of the 
picture should be given. Legends for illus- 
trations are to be typewritten in a single list, 
with numbers corresponding to those on the 
photographs and drawings. Please do not 
attach legends to the pictures themselves. 


Bibliographies. Bibliographic references should 
be at the end of the manuscript, in alpha- 
betical order, and not in footnotes. Each 
reference should include the following infor- 
mation in the order indicated: Name of 
author with initials; title of article; name of 
periodical; volume, page and year. The 
following may be used as a model: 

Puangur, Louis E. Indications and technique. 

Am. J. Surg., 25: 446, 1937. 
The author should always place his full address on 


his manuscript. 


The subscription price of THz AMERICAN JOURNAL OF SuR- 
cery, is $10.00 per year in advance in the United States; 
$15.00 in Canada; and $12.00 in foreign countries. Current 
single numbers $2.00. All Special Numbers $4.00. Prices for 
such back numbers as are available will be quoted on 
request. 


Address all correspondence to 


The American Journal of Surgery, Inc. 


49 WEST 45TH STREET: NEW YORK 19 
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B® ostoperative distention and urinary retention may occur despite 
the most skilful surgical technic. Fortunately, the severe distress of “gas 
pains,” discomfort of catheterization, and the need for enemas and symp- 
tomatic therapy may be obviated—and the patient afforded a smoother con- 
valescence—by parenteral administration of one ampul (1 cc) of Prostigmin 
Methylsulfate* 1:4000 at the time of operation, repeated at 2-hour intervals 
for a total of 6 injections. Recognition of this fact by leading surgeons has 
made the prophylactic use of Prostigmin a routine measurein many hospitals. 


HOFFMANN-LA ROCHE, INC., Roche Park, Nutley 10, New Jersey 
*Neostigmine Methylsulfate 


Srostigmin ROCHE’ 
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EVALUATING 
Stader Splint 


Long past the theoretical and experi- 
mental stages of development, the 
Stader Splint has for several years 
been demonstrating its practicability 
and value in the treatment of frac- 
tures by external skeletal fixation. 


Reports of clinical results obtained 
with the Stader Splint have been 
published in various surgical jour- 
nals; also, a book* giving detailed 
descriptions of the methods used, 
based on two years’ experience with 
this instrument in the medical corps 
of the U. S. Navy. 


We sincerely believe that you will 
find in these clinical reports the 
desired information helpful toward 
your own evaluation of the Stader 
Splint, particularly in light of your 
experience with other methods of 
external fixation. May we send you 
reprints of several of these articles? 
Ask for Reprint Set No. E27. 


*Manval of Fractures-Treatment by External Skeletal Fixa- 
tion, by C. M. Shaar and Frank P. Kreuz, Jr. ($3.00, postpaid). 


GENERAL @ ELECTRIC 
X-RAY CORPORATION 


CHICAGO (12), ILL., U. S. A. 


OUR FIFTIETH YEAR OF SERVICE |i9as( 
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Untwisted plies recovered from two catgut strands 
polished to different degrees. 


A-—ruptured ply from strand polished to gauge; B— 
ply from Curity strand not polished to gauge, surface 
preserved by NEXOR finishing process. 


\ 


Curity Suture Laboratories 


& BLACK 


Division of The Kendall Company, Chicago 16 


ARCH ...TO ESTABLISH A FINE BALANCE 
NECESSARY CHARACTERISTICS 


A UNIFORM SURFACE free from flaws 
promotes dependability in catgut suture per- 
formance. 


To rule out functional Curity 
Catgut Sutures are polished by machine. This 
process, first developed by Curity Suture Lab- 
oratories, is regulated within .0005 inch, to 
pore. the protective surface known as 


Thus, we remove sharp protruding fibrils 
and leave the strand free of “‘whiskers.’’ Yet 
the degree of smoothness is controlled to 
retain knot-holding qualities. 


Because we do not polish to gauge, we avoid 
rupturing plies, reducing tensile strength and 
disturbing absorption rate. 


For highly predictable performance in the 
wound, use Curity NEXOR surfaced catgut 
—smooth, frayless, yet retaining an optimum 
coefficient of friction. 


* * * 


In addition to indisputable sterility, and to 
ideal strand surfacing as described above, 
weighted excellence in the following character- 
istics is built into Curity Catgut: controlled, 
dependable absorption rate; minimal irritation; 
adequate tensile strength; gauge uniformity and 
pliability. 


A—strand surface with “whiskers” which might fray 
during threading or knot tying; B—NEXOR finished 
Curity strand —smooth, frayless, but with optimum 
coefficient of friction. 


Curity 
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Above, the new Dr. Caltagirone 
Skin Grafting Knife set, made 
and guaranteed by Weck. At 
right, closeup of knife in use. 


’ Edward Weck & Co. 
_ Manufacturers Surgical Instruments 


> h in N e 
GUARANTEED 
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Ster1u-McCarthy Convertible Flectrotome 
WITH McCARTHY FOROBLIQUE VISUAL SYSTEM 


Transurethral resection for the removal and relief of all types of 
"prostatic encroachments has become practically a routine procedure. 

_ The Stern-McCarthy Convertible Electrome illustrated enjoys arepu- ° 
tation for flexibility and broad utility. Excellent illumination is provided 
in the special “Foroblique Telescope, which can either be locked in a 
. fixed position as in the standard instrument, or it can be eornened or 
_ retarded with the cutting loop. 

Literature describing its component parts, accessory asa supple 


Stern MéCarthy 
Convertible 


bs Electrotome 
SS 


Removing portio 


hypertrophied m 


tobe ; 
ELECTRODE IN REMOVAL OF 


| mark to our obliquely 
forward visual. system. 
TRADE MARK 


DERICK C. 


NEW THOREK-BIRTCHER ELECTRODE 


FOR OBLITERATION OF Wm AGALL BLADDER BY ELECTROCOAGULATION 


Orders for No. 788-Thorek- 
Birtcher Electrode should 
be placed through the 
surgeon’s regular supply 
house, with informa- 


Developed at the 
request of Dr. Max Thorek 
of Chicago for use in his in- 
ternationally known technic 
for obliteration of the gall 
bladder, and pronounced excel- 
lent by Dr. Thorek and other sur- 
geons who have used it for nearly 
four years. Being bi-active, this elec- 


tion as to the make 


of machine on which 


it is to be employed, 


to insure delivery 
with properly 


trode eliminates the use of an indif- 


ferent electrode and permits more fitting cord tips. 
accurate control in the depth of electro- Manufactured 
coagulation. It may be employed with solely by 


any make of electro-surgical machine. 


Ze BIRTCHER Corporation 


5087 HUNTINGTON DRIVE ¢ LOS ANGELES 
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for Hachments 


the AMERICAN-1075 
OPERATING TABLE 


is designed for instant attachment of the Hess* 


Transurethral Tray for cystoscopic and genito-uri- 
nary surgery. 


In its attached position, the Tray has complete drainage facil- 
ities through a wire mesh screen for retaining excised tissue. 
The foot section of the Table, when instantly brought up 
level for supra-pubic work, completely clears the Tray which 
remains undisturbed in position. 


As accessory equipment, Comper Knee and Foot Rests 
provide for accommodation of the occasional ankylosed knee 
or hip joint and relieves cramping of the otherwise unsup- 
ported foot. 


The Hess Tray and Comper Knee and Foot Rests are avail- 
able with current Table orders when specified, at nominal 
additional cost. 


*Elmer Hess, M.D., Erie, Pa. 


WRITE TODAY for descriptive literature 


AMERICAN STERILIZER COMPANY 


Erie, Pennsylvania 


DESIGNERS AND MANUFACTURERS OF SURGICAL STERILIZERS,- TABLES AND LIGHTS 
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A catalog of Skiar Stain- 
less Steel instruments will 
be provided on request. 


PHOTOGRAPHIC ZENITH TUBE... U.S. 
NAVAL OBSERVATORY. This precision pho- 
tographic device records graphically both 
clock ticks and signals from the photogra- 
phic telescope in the time control vault of 
the Naval Observatory . . . determining the 
rotion's clock time within one-thousandth of 


a second 


IN ITS FIELD... 


PHOTOGRAPHIC ZENITH TUBE. . . U.S. NAVAL OBSERVA- 
TORY ... which helps make the Navy’s time service 100 years 
ahead of any chronometrical system the world has ever known 
. . . is regarded by experts as the most perfect time control 
mechanism yet invented. And as the Navy is serving the na- 
tion in the vital matter of time control, so, too, SKLAR is serving 
the surgeon by providing him with professional products of 
such technical perfection that he can depend upon them with 
absolute confidence. And that’s because SKLAR has always 
pioneered in research . . . kept abreast of each new surgical 
development. And this traditional policy . . . plus rigid insist- 
ence upon quality both in materials and workmanship . . . has 
made the J. SKLAR MANUFACTURING COMPANY the leader 
in a highly specialized industry. All SKLAR products are sold 
only through accredited surgical supply distributors. 


LONG ISLAND CITY, N. Y. 
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WITH UNOBSTRUCTED VISIBILITY IN SUTURING 


The high degree of suturing efficiency facilitated by the 
Singer Surgical Stitching Instrument has been extended to all 
branches of surgical work, with the advent of the new smaller 
“Model A-11. * Surgeons employing the Singer technique 
find it particularly helpful, not only in general surgery, but in 
nasal, brain, plastic and other equally delicate operative pro- 
cedures in which closer control and unobstructed visibility con- 
tribute to greater speed and higher efficiency. * The Singer 
suturing instrument utilizes needles down to the smallest size 
practicable in surgical work, and permits the use of a wide 
range of suturing materials, fed from a continuous spool 
supply —allowing the instrument to remain in the surgeon's 
hand throughout the entire suturing procedure, and freeing 
him from hand-to-hand dependence on surgical assistants. 


SURGICAL STITCHING INSTRISMENT 
unites needle, holder, suture supply and severing edge in one 
self-contained instrument, sterilizable as a complete unit. 


Copyright, U.S.A., 1945 by the Singer Manufacturing Company. All Rights Reserved for all Countries. 


SINGER SEWING MACHINE CO. 
Surgical Stitching Instrument Division A-75 
149 Broadway, New York 6, N. Y. 


Without obligation, please send copy of illustrated brochure. 


NAME__ 


ADDRESS__ 


CITY. STATE 


The periosieum is sutured 
with the Singer Surgical 
Stitching Instrument. 


For the complete story, 
well illustrated, use the 
coupon for your copy of a 
& fully descriptive brochure. 
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HERE is the first two-speed hand drill ever offered the medical pro- 
fession. Thumb-tip control. Features high and low speeds. Can be 
used to advantage for driving screws, reaming, drilling and inserting 
Steinman pins. Usable with Jacobs Chuck, if desired. 

Since production will be limited, orders will be filled in sequence 
of receipt. Place your name on the preference list today. 


e 


MANUFACTURING CO., WARSAW, IND. 
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WHITES VITAMIN A OINTMENT 
was used in the above study. Also. deHiedimonetishliveroilinasuitable - 
of value for topical treatment of olitiepett 

wounds, burns, crushing and avul- . 

sive soft-tissue injuries, ulcers. Pro- : 

vides the natural vitamins A and D e. 


PHARMACEUTICAL WANUFACTURERS 
LABORATORIES, INC. 
NEWARK 2, N. J. 
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New Glass Plas 
for Waterproo 


AIRE-LITE BANDAGE is made from fine, flexible 
strands of Fiberglas and cellulose acetate. It is an all- 
plastic product. After being immersed in AIRE-LITE 
SETTING FLUID, which rapidly and completely 
evaporates, it forms an extremely light, porous and 
strong cast. 


An AIRE-LITE CAST is easily applied without muss 
or fuss. It is waterproof and will admit air, light and 
X-rays. The elasticity of the bandage permits smooth 
application; the strands of Fiberglas assure dimen- 
sional stability and add strength to the finished cast. 


= Technic Folder and Price List 
An Aire-lite Cast Is Waterproof will be sent on request 


The TOWER COMPANY, Inc. 


*Trademark Manufacturing and Research Specialists in Fracture Equipment 
HOME OFFICE: 1008 Western Avenue, Seattle 4, Wash.—MAin 4443 


SURGICAL DISTRIBUTORS, INC. SURGICAL DISTRIBUTORS, INC. SURGICAL DISTRIBUTORS, INC. 


120 South La Salle St. Bidg. 1681 University Avenue 38 Park Row 
Chicago 3, Illinois St. Paul 4, Minnesota New York 7, New York 


Phone: State 8456 Phone: Nestor 5872 Phone: Barclay 7-6492 


| 
aR 


18 


More than 25 papers on 
Pentothal Sodium published 


since January 1, 1945 


More than 685 papers published 
since Pentothal Sodium was 


introduced in 1936 


Descriptive literature outlining 

the method of administration with 
precautions and contraindications will 
be sent upon request. Address inquiries 
[Sodium Ethyl (1-Methyl-Buty!) Thiobarbiturate, Abbott] to ABBOTT LABORATORIES, North Chicago, Ill. 
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Dawn of a New Era 


In 1894 practical immunology in America took its 
first great lifesaving step when the Mulford Biolog- 
ical Laboratories of Sharp & Dohme produced com- 
mercially the first diphtheria antitoxin. 


Pilling’s contribution to this great event was the 
manufacturing, in collaboration with the H. K. Mulford 


Co., of the first antitoxin syringe. The consequent ; 
rapid rise of practical immunology from this small 
beginning, followed by phenomenal strides in pre- 
ventive medicine, is a mighty tribute to the medical 


profession and their co-workers, the manufacturers 
of biological products. 


Developments and improvements have also marked 
Pilling progress for 131 years. The addition of the 
Bowles diaphragm chest piece to the stethoscope; a 
new process for making a lighter and stronger 
speculum —these are a few of the many Pilling con- 
tributions to the advancement of medical science. 


This long history of continued development and 
manufacture of fine medical equipment is one reason 
physicians and surgeons think of Pilling when they 
think of instruments and supplies. George P. Pilling 
and Son Company, Philadelphia 3, Pa. 


Illustrated Top to Bottom 
P 15280 Hudson cranial crill set $65.00 


q ° P 15385 Kolodny scalp hemostat 4.50 
2 img P 15153 Frazier brain retractor 9.50 


P 15615 Cameron elevator 4.50 
INSTRUMENT CRAFTSMEN SINCE 1814 Order d:rect or from your supplier 
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We take pride in the new $3,000,000 Cheplin Penicillin 4 
laboratories, but we take even greater pride in our staff of 


scientists who manage and operate them. 


Less than two years ago there was a cornfield where these 

“ laboratories now stand. A group of hand-picked scientists 
composed of bacteriologists, pharmacologists, medical men, 

toxicologists, chemists and chemical engineers, working as ‘a 


team have created Cheplin Penicillin. 


To our staff goes full credit for making Cheplin one of the 
largest producers of penicillin in the world. When you need 
penicillin — specify Cheplin, the achievement of teamwork 


in science. 


om 


: LABORATORIES INC. | S¥RAGUSE 1, MEW YORK 
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Provides all 9 desired requisites as a superior 
therapy in thermal, acid and caustic burns. 


for of air at site: bd 


prompt relief of pain e Aids in abating burn shock « Bacteriostati 3 
influence « Non-toxic effect « STIMULATES TISSUE REPAIR « Rapidl 
and edema Results in absence or marked 


AVAILABLE FORMS 


AQUEOUS SOLUTION: 
Bottles of 8 fluid ounces. 


OINTMENT: 
Jars of 1 Ib. 
Tubes of % oz. 


ORDER TODAY through your 
surgical or hospital supplier. 


HYDROSULPHOSOL is a true solution of sulfur 
bearing compounds resulting solely from the reduc- 
tion of flowers of sulfur by a catalytic process. In 
aqueous solution, it is capable of rapidly releasing 
its high concentration of sulfhydryl ion (-SH radical) 
in such form as can be effectively utilized by the 
body in the synthesis of sulfur-containing amino 
acids . . . functionally active in cell stimulation and 
directly related to tissue respiration and repair. 


Unlike the sulfa group and many other sulfur com- 
pounds, Hydrosulphosol is non-toxic when adminis- 
tered orally or topically applied in heavy concentra- 
tions, and will not result in damage to liver and 
kidney function. 


Reprints of scientific papers by authoritative 
investigators available on request. 


DAVIS 


Pharmaceutical Division 
76 HALLECK STREET NEWARK 4, N. J. 
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LOCAL MANIFESTATIONS 


$$ Swelling 
paired Function 
Contractuges and Ankylosis 


YARD 


SYSTEMIC INVOLVEMENT 


Weakness Fatigability 
Loss of Weight 
Anemia Neuritis 


Gastrointestinal Disturbances 
Hepatobiliary Dysfunction 
mpaired Carbohydrate Metabolism 
Early Arteriosclerosis 


Multiphasic Systemic 
Approuch to the Multiphasic 
Involvement in Arthritis 


Darthronol, by the combined 
pharmacodynamic and nutri- 
tional influences of its nine con- 
stituents, is a valuable aid in the 
aim to arrest and correct both the 
systemic and articular manifesta- 
tions of the arthritic syndrome. 

No single vitamin, regardless 


536 Lake Shore Drive 


of the dosage prescribed, can by 
itself combat all these involve- 
ments. Only when adequate 
amounts of all the essential vita- 
mins were given has optimal im- 
provement of the arthritic patient 
as a whole been reported. Com- 
prehensive literature on request. 


ROERIG & COMPANY 


Chicago 11, Illinois 


Each Capsule Contains: 


Vitamin D (Irradiated Ergosterol)......... 50,000 U.S.P. Units 
Pyridoxine Hydrochloride. 0.1 mg. 
Calcium Pantothenate. 0.333 mg. 


Mixed Natural Tocopherols........................ 3.4 mg. 


ROERIG 


Originally introduced 
as DARTHRON 
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TO COMBAT CIRCULATORY COLLAPSE 
IN SURGICAL PATIENTS 


: \ Vern its prolonged pressor action, Neo-Synephrine is often effective 
- in preventing and treating circulatory collapse which may occur with spinal 
- or inhalation anesthesia. Its usefulness is enhanced by its relative freedom 


_ from cardiac and central nervous system stimulation. 


LAEVO.@-HY DROXY-8-METHYLAMINO-3-HY DROXY-ETHYLBENZENE HYDROCHLORIDE 


FOR VASOPRESSOR ACTION 


H sterile solution in 1 cc. 
5 cc. rubber-capped vials 
mg. per cc, 


Stearn 


DETROIT 31, MICHIGAN 
NEW YORK + KANSAS CITY + SAN FRANCISCO + WINDSOR, ONTARIO 


SUSTAINED VASOPRESSOR EFFECT... and nervous excitation. Often useful INDICATED in prevention and treat- 
marked rise in blood pressure lasts where other pressor agents are con- ment of circulatory depression, es- 
fifteen to thirty minutes or longer. traindicated . . . Neo-Synephrine is a pecially in shock-like states, during 
! ¢ drug of choice during com- spinal or inhalation anesthesia. 
pe ys ye effectiveness even Fined continuous spinal and cyclo- 
e ia.* 
after repeat ministration propane anesthesia. posaee: A 


FREEDOM from cardiac stimulation *Rochberg,S.: Anesth.& Analg. 22:174,1943. intramuscular dose is 0.3—0.5 cc. 


CTS AND SAMPLES WILL BI 


SLADLY SENT ON REQUEST 


TRADE MARK NEO-SYNEPHRINE—REG. U S. PAT. OFP. 
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: Tron-deficiency anemia is a factor to be considered in 
pre and postoperative conditions. Hence, we suggest 
that you prescribe Copperin routinely for a period 
preceding and following surgery. Copperin stimu- 
lates the hematopoietic system—provides material 
for replacement of hemoglobin—increases the red 
blood cell count. 


Because in Copperin iron ammonium citrate is com- 
bined with the catalyst copper sulphate, there is a 
greater utilization of the iron by the system. For this 
reason the iron content per capsule is purposely 
small—32 Mgm. As there is no stomach irritation or 
constipating effect from Copperin, it is exceptionally 
well adapted to routine use. In two strengths: 
Copperin ‘‘A’’ for adults; Copperin “‘B”’ for children. 


Liberal professional samples gladly sent on request 


MYRON L. WALKER COMPANY, Inc. 


Mount Vernon New York 


"20 CAPSULE: 
COppeRIN’ A” 
adits? 
dog” ACTiNe SOLUBLE 4 
Siscived in A 


TIME 


has confirmed 


the supericrity of natural estrogens. Safe and 
consistently non-toxic in therapeutic doses, 

they may be prescribed or administered with the 
confident knowledge that they will never 


produce unpleasant side reactions. 


PRO GYN 0 N preparations 


— foremost among natural follicular hormone 
derivatives—are unique in smoothing 
the course of the menopause and producing 


a sense of well-being. 


PROGYNON-B and PROGYNON-DP for 


intramuscular injection. 


PROGYNON-DH for oral therapy and 


topical application. 


TRADE-MARKS PROGYNON-B, PROGYNON-DH AND PROGYNON-DP—REG. U. S. PAT. OFF. 
COPYRIGHT 1945 BY SCHERING CORPORATION 


chering CORPORATION - BLOOMFIELD, NEW JERSEY 


; 
Ag 
A 
4 a 
4 
ie 
3 
i, 
7 
= 
? 
| 


You add a member to your surg- 
ical team when your patient receives 
Intocostrin. A pharmacologically 
standardized extract of curare, Intoc- 
ostrin relaxes abdominal musculature 
and diminishes intestinal protrus- 
ion, providing more space for the 
surgeon. It permits lighter, safer an- 


esthesia, lessens secondary operative 
trauma, saves postoperative nursing 
time and avoids postoperative com- 
plications. 

Intocostrin is injected intraven- 
ously immediately before the initial 
incision, or whenever extra relaxa- 
tion is required during an operation. 


For information, address Professional Service 
Dept., 745 Fifth Avenue, New Yuvk 22, N.Y. 


SQUIBB 


MANUFACTURING CHEMISTS 


TRADEMARK 


TO THE MEDICAL PROFESSION SINCE 1858 
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Brand of Cetylpyridinium Chloride 


The value of an antiseptic is de- 
termined by its ability to destroy 
bacteria effectively, yet leave the 
tissues unharmed. 


Ceepryn—new non-mercurial ger- 
micide—employed in 18,000 surgical 
cases over a three-year period, has 
demonstrated effectiveness with toler- 
ance.‘During this time there has been 
observed no irritation ...”* 


Described as “‘the closest approach 
‘to the ideal cutaneous disinfectant that 
we have been able to find”’...“‘Ceepryn 
seems to be of particular value 


because of its combination of high 
germicidal activity and detergence.”* 


CEEPRYN 


The Surgeon's Antiseptic 


POTENT - DETERGENT - NEGLIGIBLE TOXICITY 


Ceepryn is available as: 
Ceepryn Concentrated Solution 10.56%—for 
preparing solutions and tinctures of any desired 
strength—180 cc., gallons. 
Ceepryn Tincture 1:200 (Tinted)—4 oz., pints, 
gallons. 
Ceepryn Tincture 1:500 (Tinted and Untinted) 
—4 oz., pints, gallons. 
Ceepryn Aqueous Solution 1:1000—pints, 
gallons. 

Write for literature and reprint 


*Kramer, G. B., and Sedwitz, S. H.: Ceepryn: clinical and bacteri- 
ological studies, Am. J. Surg. 63:240-245 (Feb.) 1944 


Trademark ‘‘Ceepryn”’ 
Reg. U. S. Pat. Off. 


CINCINNATI, U.S.A. 
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FEVER REDUCTION 


Reduction of merely one degree in temperature 
can frequently make the difference between a 
febrile patient's comfort and misery. Effective 
antipyresis is obtainable by the administration of 
‘Tabloid’ ‘Empirin' Compound. 

The synergistic action of the acetophenetidin 
and acetylsalicylic acid helps to reduce the 
elevated temperature. The headache and malaise 
which often accompany fever are usually relieved. 
Each product contains acetophenetidin gr. 2% (0.162 gm.), 


caffeine gr. % (0.032 gm.), acetylsalicylic acid gr. 3% (0.227 gm.). 
Also ‘Tabloid’ ‘Empirin' Compound with Codeine Phosphate, 


gr. %, gr. %, and gr. '. 
‘Tabloid’ and ‘Empirin’ are Registered Trademarks 


BURROUGHS WELLCOME & CO. (U.S.A.) INC. 
9-11 East 41st Street, New York 17, New York 


‘TABLOIOC’ COMPOUND 


Bottles of 100 and 500 


‘ 
i 
\ / 
€ 
sy 
| 


i for topical application in the nose to relieve conges- 


‘ tion, to maintain the patency of sinus openings, 


Epueprie preparations are particularly suitable 


and to facilitate breathing. Ciliary activity, with its 
thythmic motion like that seen in a field of waving 
gtain, is not impaired by the use of Ephedrine, 

nor does the drug interfere otherwise with local 
tissue response to infection. Numerous Ephedrine 
products by Lilly are available, including inhalants 
and aqueous dilutions. 


Eli Lilly and Company, Indianapolis 6, Indiana, U.S.A. 


LIKE A FIELD OF WAVING GRAIN 
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by muscle or by vein 


the important factors of vitamin B complex, either by 
muscle or by vein. Solu-B is clinically effective whenever 
oral replacement is impracticable because of gastroin- 
testinal disorders, certain febrile states, or pre- and post- 
operative restrictions. Improvement in deficient patients 
is rapid and dramatic. 


SOL U-B is highly stable, instantly solu- 


ble, and readily prepared for parenteral therapy. Each 
10 cc. vial provides: 


Thiamine Hydrochloride . . . 10mg. 
Riboflavin . 
Pyridoxine Hydrochloride . . 5 mg. 
Calcium Pantothenate. . . . 50 mg. 
Nicotinamide, . . . . . 200 mg. 


Packaged in vials of 10 cc., each vial accompanied by one 5 cc. 
ampoule of sterile. water; in boxes of 5 vials with 5 ampoules of 


sterile water; and in boxes of 25 vials of Solu-B without water. 
*Trademark, Reg. U. S. Pat. Off. 


Upjohn 
FINE PHARMACEUTICALS SINCE 1886 ¢ KALAMAZOO 99, MICHIGAN 


FIGHT INFANTILE PARALYSIS—JANUARY 14-31 
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FROM THE PAINTING BY LOUIS BETTS COURTESY, MAYO FOUNDATION 


Chavlas Maye 


1865-1939 


Master Surgeon, Teacher and Organizer. With his brother, William J. Mayo, he organized 
the Mayo Foundation and helped develop a superior system of graduate training for 
physicians and surgeons. Co-founder and President of the American College of Surgeons. 


From the series, Great American Surgeons. Reproductions suitable for framing sent free on request to: 


ETHICON SUTURE LABORATORIES, DIVISION OF JOHNSON & JOHNSON, NEW BRUNSWICK, N. J. 
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Resident Surgeon: 


Instrument Nurse: 


“That ’s the slickest thyroidectomy I’ve seen done 
in this O. R.... With all the tricky suture work, 


there wasn’t a single break.” 


“‘Well, doctor, there’s a good reason for that... 
Dr. Williams always uses Ethicon.” 
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How you can minimize suture breakage 


VERY surgeon wants to avoid the nuisance 
E of suture breakage. 

A dependable suture, in the hands of a 
skilled operator, should be strong enough for 
tying the most deeply-buried knot. 

Ethicon’s 20% more strength-uniformity 
is a contribution to knot-security. Special 
machines, designed by our engineers, are ca- 
pable of finishing the gut to a tolerance of 
2/10,000 of an inch. 


Tru-Gauging, as this new method is called, 
gives precise end-to-end size-uniformity and 
contributes to greater strength-uniformity. 
Independent laboratory tests confirm that 
Ethicon Tru-Gauged Catgut has an average 
strength-uniformity 20% greater than hand- 
polished gut. 

You can minimize breakage annoyance 
with Ethicon. 

Only Ethicon Sutures are Tru-Gauged. 


Interesting facts revealed by photoelectric microgauge 


Bane 


HOWN at right is a gauging record of a hand- 
polished surgical gut suture, meeting U.S. P. 
requirements. 
Size 1, charted by the photoelectric microgauge, 
shows diameter irregularities along entire length 
of strand. 


EE how the gauging record, at right, of an 
Ethicon Tru-Gauged Suture reports uniform- 
ity achieved by Tru-Gauging. Size 1, U.S.P., charted 
in same manner as above. 
This gauge-uniformity gives 20% greater uni- 
formity of strength by eliminating “thin spots” 
that cause weakness. 


INCHES 3 6 9 2 


INCHES 3 12 15 2 


Hand-polished suture. 


cal Gut with. Lock-Kn at 
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Ethicon Tru-Gauged Surgical Gut Suture. 


Needle and breaking 


Atraloc Eyeless Needles facilitate surgical skill and dexterity with safety 


e The more highly tempered steel shank in 
Site where Atraloc needle may Atraloc Eyeless Needles gives them greater 
be safely held, permitting max- strength and rigidity in use. A full bite can be 
imum bite and needle ~- ie taken with confidence when an Atraloc Needle 
ee is used to achieve tissue approximation. This 
greater efficiency eliminates extra manipula- 
tions and saves operating time, without increas- 
ing breaking hazards. 

The shank of the Atraloc Needle is swaged 
to the suture by a special process. This process 
permits a relatively high temper just below the 
Site where needles with softer shank where strength counts most. Atraloc 
steel shank must be held to Needles hold on pulls in excess of U.S.P. tensile 
avoid bending, breaking. In- @6strength for sutures pulled over 

a surgeon’s knot. 


EYED NEEDLE: The eyed needle does greater ATRALOC NEEDLE: The Atraloc Needle 
_ injury to tissue because it pulls a looped causes minimal injury. It pulls a single 
_ suture in its wake. strand, slightly smaller than the needle. 


ORDER FROM YOUR DEALER 


ETHICON SUTURE LABORATORIES 


Division of sfohmson New Brunswick, N. J. 


World's Largest Manufacturer of Surgical Catgut 
Suture Laboratories at New Brunswick, N.J.; Chicago, Ill.; Brazil; Argentina; England; Australia 


Copyright 1944-1945, Johnson & Johnson Printed in U.S. A. 
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PSYCHOLOGICAL ASPECTS OF GYNECOLOGICAL PRACTICE 


N the management of gynecological 
patients one must bear constantly in 
mind that one deals with individuals 

who possess not only the distinctive female 
anatomic characters, but who present also 
certain characteristic biological attributes, 
as well as individual psychological traits. 
This rather platitudinous generalization 
can be applied also, though perhaps with 
less obviousness, to the practice of other 
specialties than gynecology. 

As to the special biological charac- 
teristics of woman, certainly no one can 
say that these are being altogether neg- 
lected in these halcyon days of endo- 
crmology and organotherapy. From a 
purely physiological and endocrinological 
standpoint, the reproductive phenomena 
of the human female are pretty much the 
same as those observed in the primate 
monkey. There is, however, one important 
difference, and that is the higher degree of 
cerebral development in the human, im- 
plying a far higher development of that 
intangible factor which we speak of as the 
psyche. The dictionary defines the psyche 

s “the human soul; originally, the vital 
principle, which constitutes the inner 
spring of action and development; later, 
the spiritual being as distinct from the 
body, both in nature and in destiny; also, 
the mind, the mental life of an individual, 
comprising intellectual, emotional, and 


impulsive activities and predispositions; 
the self.” 

The physician, therefore, is called upon 
to treat not merely female animals, but 
animals possessing and permeated by 
minds and souls. To carry this thought 
further, the gynecologists’ patients are 
female animals with female minds and 
souls. No physician, much less the psychia- 
trist, need be told that many human ail- 
ments represent disorders of the psyche 
rather than of animal structure and mecha- 
nisms, but he knows, too, that the animal 
mechanisms can be profoundly disturbed 
by primarily psychic disorders. 

The brilliant advances made since the 
early years of the present century in the 
field of endocrmology have probably led 
us into an unwarranted mechanistic altitude 
in the explanations of reproductive phe- 
nomena and functional disorders. We try 
to explain everything by invoking the 
endocrines, forgetting that the endocrine 
system represents only a primitive nervous 
system, a survival in the highly developed 
human organism of a primitive stage-coach 
means of intercommunication between 
various tissues and organs. Of this primi- 
tive nervous system the pituitary appears 
to be the brain, but there is undoubtedly 
a close liason between this primitive brain 
and its various auxiliary ductless gland 
outposts on the one hand, and the brain, 
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cerebrospinal, sympathetic and autonomic 
nerve systems on the other. 

We know little enough as to the nature 
of these interlocking mechanisms, but, 
they are attested by many functional dis- 
orders, especially in the field of gynecology. 
The possible role of psychic and emotional 
factors is manifested in the production of 
amenorrhea by severe fright and shock, as 
seen, for example, In women during the 
recent bombings of London (Loeser). Cessa- 
tion of menstruation may also occur 
through fear and apprehensiveness con- 
cerning the possibility of pregnancy, or 
on the other hand, it may at times be 
noted in the case of non-pregnant women 
intensely anxious for motherhood. Men- 
strual excess may likewise be produced by 
severe emotional factors, while the im- 
portance of the psychogenic factor in the 
production or exaggeration of many cases 
of primary dysmenorrhea will be admitted 
by all gynecologists, however they may 
differ as to its incidence. 

As for the menopause, it is scarcely 
necessary to emphasize the important role 
often played by the psyche at this epoch. 
The wrong ideas so widely prevalent among 
women as to the significance of the meno- 
pause lead many of them to dread its 
approach, engendering not infrequently 
a whole train of neuropsychic symptoms 
of one sort or another. Furthermore, the 
genuinely menopausal symptoms, the vaso- 
motor flushes and sweats, are often greatly 
exaggerated under the influence of worry 
and emotional upsets. Here there is a 
great field for psychological evaluation and 
management on the part of the physician. 

The growing importance of “nerves,” 
meaning the psyche, in our present war- 
torn world, must have been noted by 
every practitioner of medicine in any field. 
The gynecologist deals with women who 
are often fighting as severe and trying a 
battle at home as their husbands and sons 
are doing on the far-flung theatres’ of 
actual combat. Many a harried wife and 
mother is under stress and strain to keep 
things going while her bread-winners are 
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away, not to speak of the intense worry 
as to the personal safety of the absent 
soldiers. This one factor alone is en- 
countered almost daily in every gyne- 
cologist’s consulting room, and it should 
always be envisaged in the evaluation of 
the diagnosis and management of such a 
patient’s problem. 

Nor is the obstetrician immune from 
such problems in these days. Many a cou- 
ple who have previously deferred parent- 
hood have apparently become intensely 
anxious to get a baby started before the 
husband goes overseas. It almost seems 
in some cases that the husband wishes to 
leave a little replica of himself behind 
should he fail to return, and the wife is an 
eager accessory in this ambition. On the 
other hand, there are other wives in whom 
profound psychological upsets are due to 
the fear of having a baby while the hus- 
band is away, with the later responsibili- 
ties of its upbringing should the father be 
absent for years or forever. 

In many other guises does “dis ole 
debbil,” the psyche, creep into the con- 
sultmg room. Before the ailing woman 
betakes herself to the doctor, she is likely 
to have formed certain preconceptions as 
to what might possibly be wrong with her. 
If she has pains in the lower abdomen, she 
may have decided for herself that she is 
probably suffering from some disease of 
the ovaries. If she has backache, it may be 
a displacement of the womb which she 
suspects; with almost any symptom she 
Is apt to fear that she is developing a 
cancer, especially if a close friend or 
relative has recently died of the disease; 
and innumerable such examples might be 
stated. Often the examination does reveal 
some abnormality, though not always or 
usually that which the patient had feared. 
The point is that it is well for the physician 
to know what particular fear has built its 
nest in the patient’s mind, as he is then in 
a position to help her along both positive 
and negative lines. 

Every gynecologist must be impressed 
with the wide prevalence of cancerphobia 
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among his women patients. There can be 
nothing but praise and commendation 
for the woman intelligent enough to seek 
examination promptly when she notes un- 
toward symptoms of any kind. On the 
other hand, there are many who avoid 
and fear examination for long periods, 
until a real cancer obsession is engendered 
which at times becomes genuinely psycho- 
pathic. When such patients finally drag 
themselves to the doctor, or are dragged 
there by a distracted husband, the physi- 
cian can render a genuinely human service 
by the exercise of a patient understanding 
and sympathy. Such patients have often 
suffered for many months a mental agony 
far worse than the physical suffering of 
actual cancer. Simple ridicule of the pati- 
ent’s fears will accomplish little. She must 
be taken seriously, not only because she 
may actually have a serious malady, but 
because only after careful examination, 
reinforced by simple but convincing ex- 
planations and reassurance, can she be 
sent on her way rejoicing. 

The more intelligent the woman the 
easier the doctor’s job in this respect; but 
even in those of a more ignorant type, the 
doctor can usually root out the fears which 
have obsessed the patient. With his re- 
assurance the physician can often combine 
a valuable individual education as to 
what the really suspicious symptoms of 
cancer are, and the importance of seeking 
advice should such symptoms ever occur. 
The fear of cancer is so widespread among 
women that a physician can diffuse much 
sunshine each year by reassuring patients 
when this is justified by the findings. It 
is even possible that he may in this way 
add more to the sum total of happiness 
than he can by recognizing and treating 
the cases of actual cancer which he en- 
counters all too frequently, with usually 
none too happy a final outcome. 

I have chosen the example of cancer, 
from many which might be mentioned, by 
way of emphasizing that the gynecologist 
must be something of a psychologist and at 
times even a psychiatrist in order to render 
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full service to his patients. In his practice 
he will encounter innumerable anxiety- 
neuroses, phobias and other types of func- 
tional psychoneurosis, sometimes quite ob- 
vious, sometimes hidden beneath the 
surface. 

The psychological factor is rarely more 
important than in the case of patients 
facing serious operations. Even sensible and 
phlegmatic individuals are quite sure to do 
a lot of thinking about impending oper- 
ations, with fears as to what may be found 
at operation, whether or not they will 
awaken from the anesthetic, or as to all 
sorts of possible eventualities. A surgeon 
would be rather callous if he simply ordered 
the patient to a hospital for operation with 
no word of explanation or reassurance. She 
would have a perfect right to resent such 
an attitude, and it would not be a good 
preparation for her ordeal. 

Similarly, the surgeon’s postoperative 
visits can often do far more good than 
medicaments. In the early postoperative 
days the patient is apt to be pretty misera- 
ble and she may cherish misgivings as to 
whether she will make the grade, and, for 
that matter, the surgeon may share in 
these misgivings. But any doubts he him- 
self may entertain should not be communi- 
cated to the patient; and even in grave 
cases, he should make a studied effort to 
imbue the patient with an optimism which 
he himself may not feel. If, when the 
patient is in the depths of apprehension, he 
begins to tell her what she is to do after 
she leaves the hospital, she soon takes it 
for granted that she will actually leave the 
hospital on the road to recovery, and such 
a mental attitude is fine medicine for her. 

Volumes might be written about the 
general subject which has here been so 
tritely and sketchily touched upon. The 
whole matter boils down to the old injunc- 
tion that the wise doctor does not treat the 
disease but the patient. The incentive for 
this editorial was simply to emphasize that 
the psyche is a very, very important part 
of the patient. 
Emit Novak, M.D. 
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ALLANTOIN-SULFANILAMIDE OINTMENT IN SURGERY * 


S. DALE Sports, M.D. AND 


Surgeon, Philadelphia General Hospital 


JoszpH B. Davis, M.D. 
Associate in Surgery, Philadelphia General Hospital 


PHILADELPHIA, PENNSYLVANIA 


HE number of conditions for which 

the sulfonamides have been used is 

legion. The introduction of the sul- 
fonamides as prophylactic and therapeutic 
agents marked the beginning of a new era 
in surgery and medicine. This can be 
credited, as far as the English speaking 
countries, especially England and _ this 
country are concerned, to the investigative 
work and early reports of Colebrook and 
Kenny,! and Long and Bliss.? 

Since the introduction of the sulfon- 
amides, it appears that too much reliance 
has been placed on these drugs alone in 
surgery. It should be borne in mind that 


' ‘these or any other drugs cannot be 


regarded as substitutes for good surgical 
procedure. The success of sulfonamide 
therapy is dependent at all times upon 
efficient and sound surgical practice. 

In the topical application of sulfon- 
amides, local cleanliness and careful dé- 
bridement of devitalized tissues are of 
extreme importance. Lockwood* has shown 
that necrotic material or pus contain 
sulfonamide inhibitors, hence every effort 
should be made to eliminate or neutralize 
these substances before sulfonamide ther- 
apy Is instituted. 

Experience has shown that though ex- 
cellent results were obtained by the oral 
and parenteral administration of sulfon- 
amides in the control and treatment of 
systemic infections, these methods were 
not always effective in the treatment of 
local suppurative lesions. Installation of 
sulfanilamide powder into wounds after 
thorough débridement was reported by 


Jensen et al.‘ who treated thirty-nine 
patients with fractures and obtained pri- 
mary healing in all of them. They found 
that sufficient sulfanilamide powder could 
be placed into a wound to give a high 
local concentration without causing dam- 
age to tissues or producing toxic systemic 
effects. Key et al.> demonstrated that 
saturated solutions of sulfanilamide or the 
implantation of the powder in a wound did 
not seriously damage tissues or interfere 
with wound healing. 

Baker® reported that the incidence of 
infection occurring despite sulfonamide 
therapy did not coincide with the degree 
of injury. He stated: ‘Apparently in 
many of the cases the presence of infection 
is due to lack of proper débridement and 
the lack of restoration of wound anatom- 
ical relationship, rather than to the type 
of injury or the drug used. The presence 
of a small amount of sulfanilamide is of 
assistance in abating infection.” 

We are in complete accord with Key’ 
that the placing of one or more of the 
sulfonamide drugs in a clean operative 
wound is not a positive assurance against 
infection, and that the instillation of 
the drug does not warrant any letting 
down in the principles of good surgical 
practice. 

In making a choice of the sulfonamide 
for topical application the diffusibility and 
solubility of the drug are to be considered, 
since effective results in the prophylaxis 
and treatment of wound infections are 
dependent, in addition to sound surgical 
principles, on these factors. 


* From the Surgical Service of Dr. S. Dale Spotts, Philadelphia General Hospital. 
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Hawking’ has shown that sulfanilamide 
diffuses rapidly through living tissue and 
fairly well through dead tissue. The mere 
placing of a drug in a wound is not enough; 
it must enter into solution quickly in a 
fairly high concentration and penetrate 
all portions of the wound as stressed by 
Graves,’ who found that sulfanilamide goes 
into solution very quickly and in very 
strong concentration. 

After a comprehensive review of experi- 
mental and clinical reports, Long! con- 
cluded that when all factors have been 
considered, sulfanilamide appears as the 
drug of choice for the prophylaxis and 
treatment of contaminated and infected 
wounds. 

experience with sulfonamides used 
topically demonstrated that the incidence 
of infection in traumatic and _ surgical 
wounds was considerably reduced, but, 
we had to contend with several factors 
considered objectionable to the use of 
sulfonamide powders and crystals. We 
found, in larger wounds, when it was 
necessary to instill enough of the sul- 
fonamide powder to control infection, 
“‘caking” invariably occurred, and, in a 
number of instances these caked masses 
produced the effects of foreign bodies. 
When prolonged application of the sul- 
fonamide powder was necessary, the wound 
tended to heal slowly, indicating interfer- 
ence with the formation of new granulation 
tissues. There is no doubt that the tend- 
ency to diminish the secretions in an 
infected wound must retard its healing, and 
in our experience, the sulfonamides, either 
powdered or in solution, definitely demon- 
strated this tendency. 

We became interested in the reports of 
Veal and Klepser!!?!* that a combination 
of allantoin 2 per cent, and sulfanilamide 
10 per cent in a specially developed, non- 
greasy, water-miscible base made up of 
glycerin, triethenolamine, stearic acid and 
water,* controlled infection and at the 
same time stimulated the formation of 


* Allantomide Ointment was supplied by The 
National Drug Company, Philadelphia, Pa. 
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healthy granulations. In demonstrating 
that this ointment prevented reinfection 
and hastened healing, they stated: “‘The 
substitution of allantoin-sulfanilamide oint- 
ment for the pure powder allows a prompt 
resumption of the normal healing process 
and at the same time maintains a clean 
wound.” 

Allantoin presents an interesting history 
in regards to its action as a stimulator of 
tissue growth. Macalister! found that 
extracts of comfrey root contained rela- 
tively high percentages of allantoin. He 
used both the crude extracts of comfrey 
root and solutions of pure allantoin to 
treat chronic topical ulcers which had 
failed to respond to all other types of 
therapy, and became convinced of the 
efficacy of these preparations. 

The therapeutic application of maggot 
therapy as suggested by Baer” revealed 
exceptional results in the rapidity of 
healing and in the increase of healthy 
granulation tissue. Robinson" showed that 
allantoin, present in the excretion of 
maggots, was responsible for the healing 
action. 

The successful use of allantom was 
reported by Kaplan” who concluded: 
“allantoin induces healing by stimulating 
healthy granulations and removing ne- 
crotic material; treatment is painless; it 
acts locally as long as allantoin is in con- 
tact with the wound.” 

The successful treatment of osteomyelitis 
of the mandible was reported by Gordon." 
Treatment consisted of hourly irrigations 
with allantoin; healing set in, the entire 
treatment was ambulatory and proved 
entirely beneficial to the patient. 

We have treated in the past year over 
one hundred patients with allantoin-sul- 
fanilamide in a specially developed oint- 
ment base. These cases included traumatic 
wounds, leg ulcers, postoperative wound 
infections, carbuncles, frost bite, decubitus 
ulcers and infected burns. 

Experience has taught us that the best 
insurance against infection in traumatic 
wounds was early débridement which 
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should be as thorough as possible without 
damage to major nerve or vascular struc- 
tures, followed by the use of allantoin- 
sulfanilamide ointment. After the wound 
had been thoroughly débrided, and cleaned, 
a liberal amount of the ointment was 
applied, covered with vaseline gauze, then 
with a dry dressing. The first dressing was 
changed after five days. The dressings were 
removed and the wound cleansed with 
hydrogen peroxide by gentle swabbing so 
as not to disturb new islands of granula- 
tion present. Fresh ointment was applied, 
covered with vaseline gauze, then a dry 
dressing. This was repeated at three-day 
intervals until healing was complete. 

Once healing was underway we noted 
that an unusual amount of exudate was 
found in most cases. At times this required 
changing the dressings ahead of schedule. 
Similar findings. were not observed in 
those patients on whom powdered sul- 
fonamides were used, and, in a limited 
degree they were noted in those patients 
on whom 2 per cent allantoin ointment in 
a specially developed water-miscible base 
was used. Definitely, the combination of 
allantoin 2 per cent and _ sulfanilamide 
10 per cent in a water-miscible base was 
more effective in this respect. We are of the 
opinion that this ointment was an impor- 
tant factor in giving us the excellent 
clinical results we obtained, since an 
increased lymphorrhea is most essential 
for favorable wound healing. 

In the treatment of burns, first atten- 
tion was given to the treatment of shock 
by administration of plasma and the 
restoration of chemical balance. When this 
phase was under control, the burned area 
was carefully cleansed and necrotic tissue 
removed. The allantoin-sulfanilamide oint- 
ment was applied, covered with vaseline 
gauze dressing, then with pads, and so 
bandaged as to produce a moderate and 
even pressure over the area. When pos- 
sible, splinting of the part was performed 
to give firm support. Our practice was 
similar to that of Marshall'® who kept the 
dressing on for one week before changing. 
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At the first change of the dressing, the 
area was gently washed with hydrogen 
peroxide to remove all adherent ointment, 
fresh ointment was applied to cover 
the wound, and the latter was dressed as 
previously described. The dressings were 
then changed at weekly intervals until the 
wound was completely healed. Under this 
treatment we found that pain usually 
subsided at the first application of the 
ointment. Invariably, islands of epithelium, 
especially in burns of second degree, were 
noted in various parts of the wound in 
addition to a very definite marginal 
epithelization, at the first change of the 
dressing. 

In several of the burn cases, skin graft- 
ing was necessary because of the large area 
involved. These patients were treated for 
the first phase as described above; the 
wound was treated with the allantoin- 
sulfanilamide ointment to control infection 
and to produce a suitable granulating 
bed for pinch grafts. The abdomen and 
thighs were used as donor areas for this 
purpose. 

At the third change of the dressing, the 
granulating bed was found satisfactory 
for placing of the pinch grafts. After the 
grafts were placed, the whole area was 
covered with a thin layer of the allantoin- 
sulfanilamide ointment which was over- 
layed with vaseline gauze and soft pads, 
and bandaged to produce a moderate 
pressure over the area. The dressings were 
changed after ten days revealing good 
takes of the graft, also progressive marginal 
epithelization. The area was gently cleansed 
with hydrogen peroxide, fresh allantoin- 
sulfanilamide ointment was applied and 
dressed as previously described. The dress- 
ings were changed at five-day intervals 
until healing was complete. 

The increased exudate noted above 
appeared as a contraindication to the use 
of the allantoin-sulfanilamide ointment 
in the early treatment of burns. This fear, 
however, was not substantiated in actual 
practice. The plasma protein, chloride and 
carbon dioxide studies revealed that their 
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Fic. 1. Case 1. Patient was burned 
June, 1942. This is appearance of 
patient on March 16, 1943; allantoin- 
sulfanilamide ointment treatment 


started on this date. 
Fic. 2 


Fic. 2. Case 1. Appearance of patient 
September 29, 1943. Complete heal- 
ing was manifested October 12, 1943. 


Fic. 3. Case 11. Small toe and fifth 
metatarsal removed June 29, 1943. 
Allantoin-sulfanilamide ointment 
started July 6, 1943. 


Fic. 4 


Fic. 4. Case 11. Appearance of wound 
August 27, 1943. The wound is com- 
pletely closed, and the patient was 
discharged, 


Fic. 5. Case 111. Treatment of carbuncle 
on back started with allantoin- 
sulfanilamide ointment May 26, 


1943- 


Fic. 6 


Fic. 6. Case 11. Appearance of lesion 
July 23, 1943. 


Fic. 7. Case tv. Operative wounds of 
seven months’ duration. Allantoin- 
sulfanilamide ointment treatment 
started January 31, 1944. : 


Fic. 8 


Fic. 8. Case 1v. Appearance of wound 
as of March 21, 1944. 
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levels were no more difficult to maintain 
than with other methods of treatment. 

Exceptional results were obtained with 
the oimtment in decubitus and leg ulcers. 
The age and nutritional state of the patient 
and concurrent and predisposing causes, 
particularly in cases of decubitus ulcers 
due to transverse myelitis and other 
neurologic conditions, contributed to delay 
or complete failure in healing. However, in 
no case did the lesion fail to improve, infec- 
tion decreased, marginal epithelization 
was stimulated and healthy granulation 
tissue appeared in every case even if 
limited in degree. 

Radical débridement was not attempted 
in these cases; the simple cleansing of the 
wound and removal of slough with forceps 
and knife as they occurred seemed to 
suffice. The allantoin-sulfanilamide oint- 
ment seemed to remove all slough not 
removed surgically. 

The age of the patient undoubtedly 
had some influence on the duration of 
treatment. In the older patients healing 
was slow, but in these cases the oral 
administration of 1 gr. thyroid per day in 
divided doses of 44 gr. morning and night, 
accelerated the healing process. This was 
probably due to the stimulation of the 
capillary circulation by the thyroid and 
the localized stimulation of the allantoin. 
When the infection was controlled with the 
allantoin-sulfanilamide ointment, a plain 
2 per cent allantoin ointment in the same 
specially prepared, non-greasy, water-mis- 
cible base was substituted and applied 
at three-day intervals until healing was 
complete. 

We experienced no cases in which there 
was a toxic reaction, either systemic or 
local, to this omtment. A number of cases 
were studied in regards to blood levels of 
sulfanilamide obtained. No _ relationship 
was found to exist between the extent of 
the area of the wound and the absorption 
of the drug. Levels up to 0.8 mg. per cent 
were found in a few instances, but most 
cases revealed no appreciable amount of 
the drug in the blood stream. 
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A presentation of four cases out of the 
series treated indicates the types of cases 
in which allantoin-sulfanilamide ointment 
was used: 


. CASE REPORTS 


‘CasEr1. M. R., white, female, nine years of 
age, was burned in June, 1942. The application 
of allantoin-sulfanilamide ointment was started 
on March 16, 1943. (Fig. 1.) The right side 
of the back was grafted with pinch grafts. The 
application of the ointment was continued at 
weekly intervals. By September 29, 1943, the 
back was all healed; only a small area in the 
right axilla still required treatment. (Fig. 2.) 
On October 12th, there was complete healing, 
and the patient was discharged. At no time dur- 
ing allantoin-sulfanilamide ointment therapy 
did the patient show any toxic manifestations. 

Case 11. On June 3, 1943, J. G., a white, 
male, forty-two years of age, was examined 
and a diagnosis of cellulitis of right foot was 
made. On June 29, 1943, the small toe and the 
fifth metatarsal were removed. The patient 
refused hospitalization, became ambulatory 
and was treated in the surgical clinic. On 
July 6, 1943, the patient made his first visit 
to the surgical clinic since operation. The 
wound was filled with maggots, which were 
removed with ether and forceps. The wound 
was then cleansed with hydrogen peroxide 
(Fig. 3) packed with allantoin-sulfanilamide 
ointment, covered with a vaseline gauze dress- 
ing, then a dry dressing. The patient walked 
out of the clinic without aid of crutch or cane. 
Due to the patient’s insistence in walking 
on the foot, dressings were changed at two-day 
intervals. The wound was completely healed 
on August 27, 1943. (Fig. 4.) 

Case 1. E. V., a white, female, fifty-three 
years old, was admitted to the diabetic service 
with a large carbuncle on her back. She was 
operated upon on May 22, 1943. Treatment 
with allantoin-sulfanilamide ointment was 
started on May 26, 1943. (Fig. 5.) Dressings 
were changed at three-day intervals on account 
of copious exudate. After healing was well 
started, dressings were changed at weekly 
intervals. On July 23, 1943, (Fig. 6) healing 
was nearly complete. Complete healing was 
apparent on August 18, 1943. 

Case Iv. F. S., a colored, female, sixty-six 
years old, was operated upon on July 7, 1943. 
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The operative wounds failed to heal, treated 
with sulfanilamide powder, sulfathiazole packs, 
zinc peroxide and x-ray. Treatment with 
allantoin-sulfanilamide ointment was started 
on January 31, 1944, at which time the wounds 
appeared anemic, gray, sluggish, with skin 
edges curled under. (Fig. 7.) The ointment was 
applied after the attached skin edges had been 
freed and trimmed and a vaseline gauze cover- 
ing with a dry dressing was applied over this. 
This procedure was followed at five-day 
intervals. On March 21, 1944, the wounds were 
completely closed. (Fig. 8.) 


SUMMARY AND CONCLUSIONS 


The proper preparation of surgical 
wounds by adequate débridement prior to 
the application of sulfonamide powders or 
allantoin-sulfanilamide ointment is strongly 
stressed. Sulfonamide powder, though con- 
trolling mfection in wounds, tended to 
retard healing. The allantoin-sulfanilamide 
ointment (allantoin 2 per cent, sulfanil- 
amide 10 per cent in a specially developed, 
non-greasy, water-miscible base) controlled 
infection and simultaneously increased 
cellular growth and vascularization of 
the granulation tissue. Allantoin appar- 
ently stimulated granulation and epitheli- 
zation, while the sulfanilamide manifested 


a bacteriostatic action. Traumatic wounds, 


leg ulcers, decubitus ulcers, postoperative 
wounds with infection, frostbite, infected 
burns and carbuncles were successfully 
treated with this allantoin-sulfanilamide 
ointment in the specially developed, water- 
miscible base. None of the patients treated 
with the ointment manifested any reac- 
tions. Four case histories from over 100 
patients treated are presented. 
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CAROTID BODY TUMORS 
REVIEW OF THE LITERATURE WITH REPORT OF TWO CASES 
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HE carotid body or glomus caroticum, 

first described by von Haller in 

1743, IS an oval mass of tissue about 
5 mm. in length situated just posterior to 
the bifurcation of the common carotid 
artery. It is reddish brown in color or 
grayish brown with a distinct capsule 
from which fibrous septa extend into its 
substance to divide it into lobules. It is said 
to originate from the adventitia of the 
internal carotid artery according to one 
theory; others incline to an origin from the 
epithelium of the pharynx or the em- 
bryonic ganglion cells of cervical sympa- 
thetic chain. Its histology was beautifully 
described by Luschka in 1862, and he 
foresaw that tumors might arise from it. 
The first verified case of tumor in America 
was that of Scudder,! described in 1903. 
However, Marchand and Paltauf each 
independently described a tumor of the 
carotid body in 1891. Scudder’s patient 
recovered while many of the early patients 
died of complications or recurrences. About 
275 of these cases have now been described 
in the literature. Few surgeons have oper- 
ated upon more than two patients due to 
the rarity of the condition; however, 
Hertzler? reported seven personal cases in 
1937. 

Chromaffin cells occur in the normal 
gland and are found in the majority of the 
tumors. Thus, the carotid body resembles 
the adrenal medulla, the aortic body, 
the hypophysis, the coccygeal body and the 
paravertebral sympathetic ganglia. The 
chromaffin granules take a brownish stain 
with chrome salts in fresh tissue and are 
found in epithelioid cells which have large 
round or polydedral shape and a large 
round nucleus. The chromaffin reaction is 
not constantly present, however, No in- 
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ternal secretion has been isolated from the 
carotid body. The physiological function 
is not clear but has become confused with 
that of the carotid sinus. Atrophy of the 
carotid gland after puberty or in early 
adult life is the rule. 

The carotid sinus is the enlarged portion 
of the common carotid artery just before 
it bifurcates into the internal and external 
carotid arteries. Through its rich nerve 
supply and connections with the cervical 
sympathetic system it plays an important 
role in the regulation of the heart rate 
and the maintenance of blood pressure. 
Compression of the carotid sinus results 
in a slowing of the pulse and a fall in blood 
pressure; pressure applied to the common 
carotid artery just below the sinus results 
in the opposite picture, i.e., Increase of 
heart rate and a rise in blood pressure 
because of reduced pressure in the carotid 
sinus.’ The closeness of the carotid body 
and the carotid sinus explains some of the 
symptoms attributed to the carotid body 
tumors which can easily press ome the 
carotid sinus. 

The pathology of the carotid hai 
tumors (peritheliomas) is best described 
by Ewing‘ in his Neoplastic Diseases. They 
are slowly growing and only occasionally 
reach large size; the average tumor weighs 
about 50 Gm. Prompt fixation of fresh 
tissues is necessary to preserve their 
structure for microscopic study and if 
chromaffin granules are to be demonstrated. 
The epithelioid cells show an alveolar 
arrangement or lie im compact groups 
without lumen; the larger groups show 
necrosis at their centers with cavities 
filled with blood. Capillaries are also seen 
and hyaline degeneration within the cells. 
Endothelial cells as well as perithelial cells 
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play an important part in most tumors. 
There are medullated and non-medullated 
nerve fibers but few ganglion cells are 
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ratio of 3:2. A familial tendency also was 
noted by the above authors. The rate of 
growth of these tumors is slow but many 


Fic. 1. Case 1. Section of tumor removed at second opera- 
tion. The large vascular spaces are very evident; note 
also vacuolated cytoplasm and small nuclei of tumor 


cells. 


present. Giant cells may be found. Re- 
currence of the tumors, if not completely 
removed, malignant changes and _ local 
metastases should be mentioned, but dis- 
tant metastases are not well authenticated. 

Most tumors of the carotid body have 
been present for six or seven years before 
the patients seek surgical treatment. The 
condition is one of middle life for the most 
part (go per cent found between the ages 
of twenty and sixty years); it is equally 
common to the two sexes and usually 
unilateral. Bilateral tumors have been 
described occurring concomitantly or at 
various intervals of time by Harrington 
et al.» Some authors have noted a pre- 
ponderance of left-sided tumors in the 


have encircled the carotid vessels before 
operation is undertaken or have undergone 
a malignant change; ligation of one or 
more of the carotid arteries and also the 
internal jugular vein is usually required. 
Bevan and McCarthy® discuss in some 
detail the hazard of ligating the common 
carotid or the internal carotid which is 
even more likely to produce brain damage. 
A mortality of 30 per cent is the rule in 
such cases, and this increases with age 
and the lessened capabilities of the vas- 
cular system to make compensations. 
Nerve damage at operation also is not 
unusual as the following are in close 
proximity to the tumors: glossopharangeal, 
hypoglossal (particularly the descending 
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branch), vagus or recurrent laryngeal 
branch, superior cervical chain, and phrenic 
nerve. 

In differential diagnosis we must con- 
sider most carefully chronic lymphadenitis 
(especially tuberculous), lymphomas, bran- 
chial cyst, branchiogenic carcinoma and 
metastatic carcinoma, aneurysm, and nod- 
ules of aberrant thyroid tissue. 

That these tumors are generally benign, 
at least in the early years of their growth 
is established, but they tend to recur 
locally and a secondary operation for a 
recurrence carries an increased risk to the 
patient. However, the original operation 
may be done in two stages if necessary 
with a short interval of time between, 
and this seems to make the task less 
formidable. Distant metastases are rare 
or doubtful although metastases to local 
lymph nodes in the neck do occur. When 
benign, the tumors are well encapsulated; 
but with the onset of malignancy there is 
invasion of the capsule and loss of alveolar 
formation so that the cells grow diffusely. 
From 15 to 20 per cent are considered 
malignant. Duration of the tumors has 
varied from four months to thirty years. 

The only constant symptom is a swelling 
in the neck at the level of the bifurcation 
of the carotid artery with a lateral mobility, 
which is slight, and absence of mobility 
in an up-and-down direction. A_trans- 
mitted pulsation or “lift,” but no bruit, 
is the rule; at times the tumor seems to 
get smaller with compression because of 
Its vascularity. There may be tenderness 
but per se the tumor is not painful. Some 
patients complain of attacks of faintness 
with lowered blood pressure indicating 
carotid sinus irritation from _ pressure. 
Hoarseness may be present if the vagus 
or recurrent laryngeal nerve is compressed, 
and in some patients a Horner’s syndrome 
has been observed. Correct preoperative 
diagnosis has been made in only a few 
cases (Peterson and Meeker’), but at oper- 
ation the true situation is readily recog- 
nized because of the characteristic location 
of the tumor at the carotid bifurcation, 
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its vascularity, and the difficulty of the 
dissection. 
Proper treatment is excision, certainly 
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Fic. 2. Case u. Photograph of gross specimen; 
note the divided carotid vessels surrounded by 
tumor. 


when the case is seen in the early stages; 
roentgen therapy, although it has been 
used, has not established itself as of value. 
Steady growth is to be expected and pres- 
sure symptoms are bound to develop. The 
longer the delay, the more difficult the 
operation and the more likely the com- 
plications, but some of these can be 
avoided by careful technic and good anes- 
thesia. In about 40 per cent of the reported 
cases it has been necessary to sacrifice the 
common carotid artery, and division of this 
is followed by changes in the corresponding 
cerebral hemisphere that result in death 
in about 30 per cent; about 50 per cent of 
those that survive will have permanent 
brain damage. Also the close association 
of the mass with the phrenic, vagus, hypo- 
glossal and recurrent layngeal nerves ren- 
der these structures liable to injury with 
various permanent defects. In both of the 
cases reported herewith there was nerve 
damage of a permanent nature. 
Harrington et al.° report a mortality of 
20 per cent and indicate this was due to 
hemiplegia for the most part. In the 


twenty cases reported by him major vessel 
ligations were required in nine instances. 
The younger the patient, the better the 
chance of surviving a ligation. On the 
other hand, Peterson and Meeker’ in their 
report of eighteen cases had no operative 
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deaths but five of their patients died of 
recurrences within a period of four years. 
In this latter series, major ligation was 


bw 


Fic. 3. Case 11. Photomicrograph, X 50; note 
polygonal shaped cells supported by delicate 
fibrous stroma growing in cords and pseudo- 
acini. The cells closely approach large blood 
channels. 


required in seven instances; of these three 
developed cerebral symptoms such as 
aphasia, hemiplegia, etc. A total of fifteen 
had some residual disability resulting from 
the operation. In a series of four cases 
reported by Shawan and Owen® the 
carotids were ligated once and resected 
twice; the facial nerve was injured twice, 
the right vagus nerve three times, the 
spinal accessory twice, the hypoglossal 
nerve twice and the cervical sympathetic 
system once. There were no deaths from 
operation, however. Phelps et al.’ review 
159 cases of which 148 were operated 
upon. The gross mortality rate was 24 per 
cent. Ligation was necessary in fifty-nine 
instances; complications followed opera- 
tion in seven instances and eight showed 
recurrences of the tumor. | 

If the diagnosis of carotid body tumor 
is made before operation, preoperative 
preparation of the patient is indicated. 
Essentially, this consists of a period of 
carotid compression in the hope that this 


Fic. 4. Case u. Higher magnification, X 350 of a 
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will increase the collateral blood supply of 
the corresponding cerebral hemisphere. 
With the same purpose in mind, some 


section shown in Figure 3 demonstrating the 
structure of the large polygonal cells; note the 
abundant, light foamy and often vacuolated 
cytoplasm and the relatively small compact 
nuclei. Also observe the close relationship of 
the cells to the vascular space. 


operators have applied removable bands 
or ligatures to the common or internal 
carotid artery. How much this period of 
preparation accomplishes is open to ques- 
tion. It seems to us very doubtful if 
collateral circulation of the brain is im- 
proved by compression of the carotid 
artery. In other regions of the body col- 
laterals probably do increase following com- 
pression of the main artery but with the 
limited circulation available in the brain, 
we question it. 

Most often the carotid body tumor is not 
recognized until exposed at operation. 
Under these circumstances and without 
a realization of the seriousness of the 
situation on the part of the patient or his 
relatives, it seems wise to limit oneself 
to a simple biopsy and complete the 
operation at a later stage. 

For radical removal of the tumor a long 
incision anterior to the sternocleidomastoid 
is made and the muscle retracted laterally. 
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Ordinarily the mass is then obvious and 
dissection can be undertaken. Before at- 
tacking the tumor proper it is wise to pass 
ligatures about the principal vessels so that 
in the event of a tear exsanguinating 
hemorrhage can be prevented by traction 
on the proper ligature. As a rule these 
tumors surround the carotid artery at its 
bifurcation to a greater or lesser extent. 
Generally they are encapsulated but the 
capsule may be broken through in the 
event of a previous operation or a malig- 
nant degeneration. The mass is very 
vascular due to many small capillaries 
which bleed freely during the dissection; 
usually this can be controlled by hot 
sponges and pressure. One must not hurry 
the dissection for haste may result in 
irreparable damage to vital structures. 
It seems to us that the easiest method is 
to dissect out the important vessels and 
nerves both above and below the tumor 
and then approach the tumor. Often the 
vagus or the phrenic nerve passes through 
the mass and must be carefully dissected 
out. The same is true of the hypoglossal 
and recurrent laryngeal nerves. Frequent 
irrigation of the wound with saline solution 
prevents drying of tissues and keeps the 
field clear. In some instances the tumor 
mass can by careful dissection be separated 
from the vessels; this may be facilitated 
by division of the mass into segments 
which is less of a risk than ligature of the 
major vessels. In about half of the cases, 
however, ligation of the major vessels will 
have to be done to remove the tumor com- 
pletely. It is well to remember that these 
large vessels should be ligated with non- 
absorbable suture material of good size 
or otherwise fatal postoperative hemor- 
rhage may occur. A transfixion ligature 
is not so easily dislodged as an ordinary 
tie and so is recommended. At operation, 
when it is considered necessary to ligate 
common or the internal carotid body, the 
vessel should be carefully compressed for a 
short time and the patient observed for 
any obvious reaction before permanent 
closure is made. 


Dickinson, Tr aver—Carotid Tumors American Journal of Surgery 13 


In the immediate postoperative period 
the patient must be watched carefully. 
If the recurrent laryngeal nerve has been 
injured, respirations may be embarrassed; 
this is helped greatly by the administration 
of oxygen. Some of the patients will have 
a painful dysphagia due either to nerve 
or muscle damage; an indwelling duodenal 
tube through which the patient can be fed 
will relieve this materially. The occurrence 
of a hemiplegia is also an unfortunate 
complication; these changes may be tem- 
porary or permanent. Little can be done to 
influence the final outcome in such cases. 
Also an aspiration pneumonitis may occur; 
the usual treatment and perhaps broncho- 
scopic suction may be necessary. Secondary 
hemorrhage should not occur, but if it 
does, the wound should be opened promptly 
and the bleeding point secured. 

Proper treatment of a recurrence of a 
malignant tumor requires fine judgment. 
In some instances, further radical surgery 
is indicated especially if the primary 
operation was not complete. In other 
instances, palliative roentgen therapy may 
be used. 


CASE REPORTS 


Case 1. H. D., a woman thirty-eight years 
old, was admitted to Albany Hospital March 
28, 1930, because of a swelling in the right side 
of the neck just below the angle of the jaw, 
which was noticed seven years before and had 
increased in size slowly at first, but for a year 
past had grown more rapidly. There were no 
symptoms directly associated with it, but she 
thought she had been more nervous than usual 
during the past year and had tired more easily; 
in addition, she had had frequent respiratory 
infections. The past history was not significant. 

The swelling in the right side of the neck 
suggested a tuberculous lymphadenitis. It was 
the size of a hen’s egg and situated at the an- 
terior margin of the sternocleidomastoid mus- 
cle in the submaxillary triangle. It was not 
tender and no fluctuation was noted; but the 
swelling was firm, smooth, and elastic, suggest- 
ing a tense cyst. There was no bruit present, 
and no pulsation was noted except that trans- 
mitted from large blood vessels beneath. The 
thyroid gland was not abnormal to palpation. 
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No lymph nodes were palpable on the left side 
of the neck or elsewhere. Examination of the 
throat as also the rest of the physical examina- 
tion revealed nothing abnormal. Temperature, 
pulse, and respiration were normal. Urinalysis 
and blood Wassermann test were negative, 
but an x-ray examination of the chest showed 
accentuation of the lung markings with dis- 
creet beading in the right infraclavicular 
region, suggesting the changes of tuberculosis, 
probably healed. These findings further in- 
fluenced us in making a diagnosis of tuber- 
culous cervical lymphadenitis. A branchial 
cleft cyst was considered in differential diagno- 
sis as a possibility, but Hodgkin’s disease and 
other forms of lymphoma were not seriously 
considered, and malignant disease did not seem 
likely. 

An excision was performed under ether 
anesthesia on March 29, 1930. The sterno- 
cleidomastoid muscle was exposed through an 
oblique incision on the right side of the neck 
and was retracted laterally revealing a vascular 
tumor 5 by 4 by 3 cm. which, because of its 
appearance was at first thought to be aberrant 
thyroid tissue. Exposure was difficult and the 
tumor could not be lifted from its bed because 
it was so friable and vascular; but when bleed- 
ing was controlled satisfactory exposure was 
obtained and an encapsulated tumor was found 
lying in close proximity to the carotid vessels 
at the point of bifurcation of the common 
carotid artery. Then the diagnosis of carotid 
body tumor was suggested at once. As the 
tumor was fairly well encapsulated, it was 
finally delivered by blunt dissection. There 
was a definite pedicle which was crushed and 
ligated. The carotid arteries were not dam- 
aged and so were not ligated, but a branch of 
the interna] jugular vein leading to the tumor 
was ligated. A gutta percha drain was then 
inserted and the wound closed in layers. A 
hematoma formed in the wound but did not 
materially delay her convalescence. However, 
she developed a double peritonsillar abscess 
soon after returning home from the hospital; 
fortunately the wound healed without infection. 

The pathologist reported as follows: “‘A 
malignant tumor, very cellular, with moderate 
number of mitotic figures, probably derived 
from the carotid body. Diagnosis: tumor of 
carotid body, perithelioma.” 

X-ray therapy was not seriously considered 
at this time because we had an encapsulated 


Dickinson, Traver—Carotid Tumors 


JULY, 1943 


tumor and felt a satisfactory excision had been 
done. About a year after this operation the 
patient noticed a small swelling beneath the 
upper end of the scar, but I did not examine 
her until November, 1933, which was three 
and one-half years after the operation of 
March, 1930. The swelling was then 3 cm. in 
diameter and close to the angle of the mandible. 
She was urged to have another excision but 
refused until September, 1938, when I saw her 
in a typical attack of acute appendicitis. 
Appendectomy was performed and during her 
convalescence I persuaded her to have the 
recurrent neck tumor, then 5 by 6 cm. in 
longest diameters, excised. This was done on 
September 28, 1938, ten days after the ap- 
pendectomy, under cyclopropane anesthesia 
after preliminary medication with morphine 
gr. 16 and scopolamine gr. 14509. The second 
operation was much more difficult than the 
first as the tumor was now infiltrating and not 
well encapsulated. Both the internal and 
external carotid arteries passed through the 
tumor and were divided between ligatures in 
the course of the dissection. The tumor ex- 
tended upward toward the base of the skull 
between the mastoid process and the ramus of 
the mandible, and this portion of it was soft 
and friable, making the dissection here very 
difficult so a portion of the tumor, perhaps 
I cm. in diameter, was left behind at the upper 
pole. This bled freely and packing was neces- 
sary after an ineffectual attempt to control 
hemorrhage by a stitch ligature. Her condition 
following operation was good, and there was 
no secondary hemorrhage although a hema- 
toma formed as before. She complained of 
difficulty in swallowing after the second opera- 
tion and hoarseness which came on gradually 
and persisted with only moderate improvement. 
A consultant’s examination by indirect lar- 
yngoscopy on October 7, 1938, showed paralysis 
of the right vecal cord which was stationary in 
the median line and slightly edematous. 

The pathological report of the tissue re- 
moved at the second operation was in part as 
follows: The specimen consists of an ovoid 
mass of soft tissue measuring 5 by 3 by 2.5 cm. 
Approximately two-thirds of the mass is 
composed of soft, brownish-gray, neoplastic 
tissue, fat and muscle. Sections from this 
tumor show a slowly-growing, fairly well 
encapsulated neoplasm which has the charac- 
teristics of a “‘carotid body tumor.” Mitotic 
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figures are not found. The entire tumor is 
generally encapsulated, but here and there 
neoplastic cells extend outward into the adja- 
cent soft tissues. The most marked invasion 
is about small nerve fibers in the neighborhood 
of the growth itself. There is no evidence of 
invasion of muscle. Smal! and large blood 
vessels are abundant, however, this recurrence 
does not exhibit the marked perithelial arrange- 
ment of cells that characterized the growth in 
1930. In general the vessels are thin-walled 
consisting of only endothelium on a delicate 
fibrous membrane which serves to support it. 
Hemorrhages are few; lymph nodes in the 
sections show no tumor metastases. 

A recent examination (June 19, 1944) shows 
her to be in good health with no sign of a 
recurrence in the neck or elsewhere. Her weight 
has increased to 143 pounds. She complains of 
hoarseness increasing with fatigue, a pounding 
sensation in the left ear, and difficulty on 
swallowing. These findings indicate nerve 
damage to the recurrent laryngeal and glosso- 
pharyngeal nerves. There is atrophy of the 
right side of the tongue indicating damage to 
the hypoglossal nerve and a depressed scar on 
the right side of the neck extending from the 
mastoid process obliquely downward two- 
thirds of the way to the clavicle. The chest 
and abdomen are normal and there is no 
lymphadenopathy. The biood pressure is 
130/70. She is quite active with household 
duties and the prognosis seems good. 

Case u. K. C., a male, age thirty-three, 
entered Memorial Hospital October 20, 1943, 
complaining of a mass in the right side of his 
neck of four months’ duration. He stated that 
the mass had slowly increased in size and that 
it was not painful. Since he had first noticed 
the mass, he had lost thirty pounds in weight 
and had been subject to attacks of low blood 
pressure according to his physician. These 
attacks were characterized by a sudden feeling 
of faintness which in some instances caused 
the patient to fall down; the attacks occurred 
every three or four days and lasted about an 
hour. The past history was irrelevant. 

Physical examination revealed a tall, thin, 
pale looking individual. The only positive 
finding was a mass 5 by 6 cm. located in the 
right submaxillary region. It was hard, slightly 
tender and seemed fixed; no pulsation was 
observed. The usual laboratory studies were 
made with essentially normal findings. 
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On October 21st, the mass was explored 
through an incision along the anterior border 
of the sternocleidomastoid muscle. After a 
slow and tedious dissection during which much 
bleeding occurred, the mass was sufficiently 
exposed so that it was seen to be surrounding 
the carotid bifurcation. It was recognized as a 
probable carotid body tumor and a biopsy 
done; after this the wound was closed for the 
operator believed that the patient was not 
prepared either mentally or physically to 
subject him to radical resection at that time. 
The situation was discussed with the family of 
the patient, and the patient was later in- 
structed to make regular compression of the 
carotid artery. Eight days later the wound was 
reopened and enlarged so as to afford adequate 
exposure for careful dissection. In order to 
remove the mass it was necessary to ligate the 
common carotid artery and the internal jugular 
vein below and both carotids and the vein 
above. During the dissection the phrenic nerve 
was carefully separated froni.the mass in which 
it was embedded. The vagus nerve was free. 
The inferior laryngeal nerve was involved and 
in the dissection was divided; also the hypo- 
glossal nerve was apparently pinched with a 
forceps for some paralysis of the tongue was 
noted after operation. Except for some laryn- 
geal stridor during the immediate postoperative 
period the patient did well and on his tenth 
day was able to leave the hospital with the 
incision healed. At that time laryngoscopic 
examination revealed a partial paralysis of the 
right vocal cord. 

Three months after operation the patient 
was working again; he had regained all his 
weight; he still had some hoarseness but no 
respiratory difficulty, and the paralysis of the 
tongue had cleared except for the very tip on 
the right side. He had had no more of the 
attacks of “‘low blood pressure” since operation. 

The pathological report was as follows: 
The specimen consists of an irregular mass of 
soft tissue, 5.4 by 4.5 by 2.7 cm. in size. A 
large artery passes through the central part 
of the mass. The artery bifurcates, and the 
two branches extend around a nodule of soft 
yellowish gray tissue which contains many 
hemorrhagic foci. The nodule itself measures 
3 by 2 by 2.2 cm. It is relatively well circum- 
scribed. Microscopic examination: Sections 
show an ovoid tumor surrounded by a col- 
lagenous capsule. The tumor is composed of 
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large polygonal cells with abundant light foamy 
cytoplasm and round, centrally located baso- 
philic nuclei. The nuclei are relatively regular 
in size, shape, and staining reaction although 
a few larger, more deeply staining nuclei are 
noted. The cells are supported by delicate 
fibrous trabeculae, separating them into ovoid 
masses giving a pseudo-acinous appearance. 
There is no demonstrable neoplasm outside 
the capsule. 


CONCLUSIONS 


The literature of carotid body tumors 
has been reviewed and two new cases 
added. 

Carotid body tumors, while by no means 
rare, are still rather uncommon; to date 
about 275 cases have been reported. 

The most satisfactory method of treat- 
ment is surgical removal. Because of the 
close association of the tumor to vital ves- 


sels and nerves radical surgery carries with 
it considerable risk to life. 
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CANCER OF THE BREAST* 
END RESULTS IN ONE HUNDRED TWENTY-TWO CASES 


James G. GARLAND, M.D. 
Head of Tumor Clinic, Milwaukee County Hospital 
MILWAUKEE, WISCONSIN 


HIS paper is a ten-year review of 122 

consecutive cases of cancer of the 

breast in women observed at the 
Milwaukee County Hospital from i932 
to 1941. The purpose of this review is to 
show the end results and to bring out the 
necessity of early treatment. 

At our Tumor Clinic the patients with 
breast cancer were roughly classified from 
the history into (1) primary group, and 
(2) recurrence. After examination, they 
were further classified into (A) limited to 
breast or Jocal only, (B) axillary involve- 
ment or regional metastasis, and (c) remote 
metastasis. The opinion of operability was 
then noted. 

The operating surgeon did a simple or 
radical mastectomy as his opinion dictated. 
The pathological report (of the tumor and 
the accompanying lymph nodes) was for- 
warded to the Tumor Clinic. When there 
was no pathological report on the axillary 
lymph nodes, e.g., where a simple mastec- 
tomy was done, the original clinical 
examination of the axilla determined the 
classification. This clinical evaluation of 
the extent of the disease is, we know, sub- 
ject to some error. Haagensen and Stout 
point out that only 85 per cent of those 
with palpable axillary nodes are confirmed 
as malignant and that 44 per cent are 
cancerous when no nodes are palpable. 
Simmons’ findings were much the same: 
80 per cent and 40 per cent, respectively. 
But, when no pathological report of the 
lymph nodes were available, the next 
best evaluation was a clinical opinion. 
Table 1 shows the clinical class fication. 

Of the 122 patients seen with breast 
cancer, no treatment except palliation was 


given in twenty-one; secondary operation, 
usually with x-ray therapy, was done in 
twenty-one; and primary mastectomy was 
done in eighty. Ninety-six mastectomies 
were done in this entire series by nine dif- 
ferent surgeons. The only operative death 
was in a poor risk patient with advanced 
cancer. 


TABLE 1 
ANALYSIS OF BREAST CANCER CASES 
Total number of patients 122 


Primary 
Disease limited to 
36 (30%) 
Axilla involved........ 57 (47%) 
Remote metastasis. .... 8 ( 7%) 
Recurrence (primary treatment else- 
where) 
4( 3%) 
Remote metastasis.... 7 ( 6%) 
Number of radical mastec- 
Number of simple mastec- 
Operative deaths.......... 1 (1.04%) 
Inconclusive deaths (death 
from other causes in less 
than five years)......... 3 
No follow up.............. 4 


118 (96.8%) 


One hundred eighteen were followed by 
the Tumor Clinic. An attempt was made 
to exam:ne these ambulatory patients 
every month the first postoperative year 
and every three months thereafter. They 
often failed to appear. They were then 
contacted by letter at six-month intervals 
to return for examination. Two refused 
treatment and were not seen again. Two 
could not be located after secondary 
treatment. 

When seen, they were questioned for 
weakness, chronic pain or chronic cough. 
Weakness was interpreted as an indication 


Patients followed for end result study... 


* From The Department of Surgery, Milwaukee County Hospital. 
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of liver or bone metastasis; chronic local was determined in clinical examination 
pain as an indication of bone metastasis; only. Patients who died of intercurrent 
and chronic cough as an indication of lung disease, when clinically free of cancer, were 
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metastasis. Physical examination, diag- 
nostic x-ray, sedimentation rate and blood 
count then followed. Several times a 
nodule, which was palpable on a rib, would 
not be seen on x-ray until two or three 
months later. 

In the physical examination, pallor was 
considered a danger sign of liver or bone 
metastasis. Function of shoulder and 
presence or absence of edema of arm were 
noted. Local recurrence in the operative 
scar, on the skin of the chest, or in the 
subcutaneous tissues was looked for. The 
axillae and supraclavicular areas were 
palpated for adenopathy. The drain site 
in the axilla was inspected. The ribs and 
sternum, as well as the opposite breast and 
the liver edge, were palpated for ab- 
normality. A complete examination was 
done if indicated. 

Most of the deaths occurred at home 
after recurrence or metastasis was found. 
Usually no autopsy was done, so the loca- 
t.on of recurrence as noted in this paper 


excluded from statistics from the time of 
their death. 

In follow-up, a patient was called a 
“survival” who was alive with or without 
cancer, and a “cure” when alive with no 
clinical evidence of cancer at the time. 
The term “‘cure” was used with mental 
reservation. 


UNTREATED PATIENTS 


There were twenty-one patients who 
were not treated except with palliative 
x-ray. Six were operable when first seen. 
Four of these refused treatment and two 
suffered from other disease contraindicat- 
ing surgery. The remainder were inoper- 
able, i.e., not confined to the breast and 
axilla or not freely movable on the thoracic 
wall. The average age was fifty-eight 
years, whereas the average age of the 122 
patients was fifty-three years. 

Two patients with Paget’s disease re- 
fused treatment. Of the remaining nine- 
teen, the average life span from their first 
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symptom to death was 2.7 years. Only 
11 per cent of these were living five years 
after the onset. Figure 1 shows the yearly 
survivals. Daland followed the patients in 
one hundred cases and found that 26 per 
cent lived five years. 


SECONDARY OPERATION ON FIRST VISIT 


There were twenty-one who had previ- 
ous mastectomy, local excision, or x-ray 
therapy before their first visit to the Tumor 
Clinic. Local recurrence was present in 
four, regional metastasis was found in ten 
and remote metastasis was present in 
seven. Surgery or irradiation was used in 
all. Only 4.7 per cent were free of cancer 
one year after the secondary treatment. 
Forty-seven per cent were alive one year 
later; 26 per cent, two years later; and 
only 6 per cent, three years later. 


ANALYSIS OF EIGHTY PRIMARY 
MASTECTOMIES 


Primary mastectomy was done in eighty 
patients as a curative measure. This group 
made up 77 per cent of all patients seen. 
Sixty-nine radical mastectomies and eleven 
simple mastectomies were done. In 40 per 
cent of these patients, the disease was 
limited to the breast. Sixty per cent showed 
axillary involvement. Follow-up was car- 
red out on all of these patients. There 
were 63 per cent survivals at three years 
and 44 per cent at five years. Forty-eight 
per cent were clinically free of cancer at 
three years and 36 per cent at five years. 


TABLE II 
EFFECT OF AXILLARY INVOLVEMENT ON PROGNOSIS IN 
BREAST CANCER 
Limited to Breast 
1 year later: 100% survivals: go% clinical “‘cures” 
3 years later: go% survivals: 87% clinical “cures” 
5 years later: 72% survivals: 60% clinical “cures” 
Axilla Involved 
1 year later: 73% survivals: 48% clinical “cures” 
3 years later: 46% survivals: 23% clinical “‘cures” 
5 years later: 27% survivals: 22% clinical “cures” 


When the disease was limited to the 
breast, there were 72 per cent survivals 
and 60 per cent clinical “‘cures”’ five years 
later. When the axillary lymph nodes were 
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involved, there were 27 per cent survivals 
and 22 per cent clinical “‘cures” five years 
later. The survivals and “‘cures”’ in these 
groups are shown in Table 11. 

Since 70 per cent of the patients were 
given postoperative irradiation, it is of 
interest to note its effect on the end result. 
For this reason Table 111 is included to 
show the end results in patients followed 
after mastectomy comparing those with 
and without postoperative x-ray therapy. 


CANCER OF BREAST IN YOUNG WOMEN 


There were twelve patients under thirty- 
six years of age with cancer of the breast. 
The average age of this group was thirty- 
one years. Radical mastectomy was done 
in all but one. 

Seven were not associated with preg- 
nancy. Two of these were limited to the 
breast and were clinically free of cancer 
when examined three years later. The 
axilla was involved in five. None of these 
were alive three years later. The average 
length of life was only one year and eight 
months after operation in this latter group. 

There were five associated with preg- 
nancy. Three were pregnant at the time 
of the first examination and two became 
pregnant within five months postmastec- 
tomy. All had radical mastectomy and 
postoperative irradiation. All had bone 
metastasis within a few months. Four died 
within one year. One lived twenty-two 
months. The average length of life was one 
year and three months postoperatively. 
Figure 4 shows the importance of the 
extent of the disease in prognosis in young 
women as it does at any age. 


PAGET'S DISEASE OF THE BREAST 


Paget’s disease is quite rare. Only six 
cases have been seen during these ten 
years. The patient was older, the average 
age was fifty-nine and a half years. The 
average duration of complaints was 3.1 
years. If the youngest patient of forty- 
seven years with only a history of seven 
months’ duration would be excluded, the 
average age reached sixty-two years with 
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an average duration of 4.2 years. They 
complained of an ulcer or eczema of one 
nipple. The findings, typically described by 
Cheatle, Ewing and others, were chronic 
red, scaly or granular, superficial ulcera- 
tion about one nipple. The nipple was 
usually lost. Only one showed axillary 
involvement. 


TABLE III 
END RESULTS OF EIGHTY PATIENTS TREATED BY PRIMARY MASTECTOMY WITH AND WITHOUT POST- 
OPERATIVE IRRADIATION 
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she had metastasis to the spine with 
considerable pain. X-ray therapy was 
given again. 


RECURRENCE 


In clinical examination of ambulatory 
patients at the Tumor Clinic, the location 
of recurrent postoperative malignancy was 


Cancer of Breast All Mastectomies Simple Mastectomy Radical Mastectomy 
Living Cures Living Cures Living Cures 
Total Total Total 
P No. No. No. 

No.| % |No.| % No.| % |No.| % No.| % |No.| % 
One year later....... 80 | 67 | 84 | 52 | 65 II 10 | QI 6| 55 | 69 | 59 | 83 | 46| 67 
Limited to breast..... 32 | 32 | 100 | 29 | go 7 7| 100} 6| 87! 25 | 25 | 100 | 23 | 92 
With 19 19 | 100 16 | 84 2 2 | 100 I 50 17 17 | 100 | 15 | 88 
ree 13 13 | 100 | 13 | 100 5 5 | 100 | 5 | 100 8 8 | 100 | 8 | 100 
Axilla involved....... 48 | 35 | 73 | 48 4 331 4@ | 321 73 
With x-ray......... a7 | 27 1 931801 I oO o| 36 | $3 
II S| 4i 3 3 | 100 | Oo o 8 
3 years later........| 79 | 63] 48 10 7| 70! 5§| 50] 69 | 43 | 62/33] 48 
Limited to breast... .. 31 27 | 87 | 84 6 as | a 84 | 21 84 
With x-ray......... 18 | 89/15] 83 2 2| 100} 1 | 40 16 | 88] 14] 88 
13 II 85 11 84 4 4 | 100! 100 9 78 7 77 
Axilla involved....... 48 | 22] 46/11] 23 4 o| 44 | 21 | 48/11] 25 
With x-ray......... | a7 I o o| 36 117! 47] 25 
5 years later........| 66 | 29] 44] 36 7 4 | 90 | 36 
Limited to breast.... . 25 72| 15] 60 5 @e| ae | 48] 
Wee 15 |12| 80| 60 2 1] 13 | 11 | 85 | 8] 62 
10 6| 60} 60 3 21 9s 7 41 41 a1 # 
Axilla involved.......) 41 2 o | 39 | 11 | 28] g| 23 
With x-ray......... 32 32 9| 28| 7 | 22 
No x-ray.......... 9 2 22 2 22 2 oO o | o oO 7 2 28 2 28 


Two patients refused treatment. One 
was not seen again and one has been 
followed over two years with no clinical 
change. Three with mastectomy and nega- 
tive glands were five-year clinical cures 
(100 per cent cures). One of these showed 
cancer of the other breast nine years later. 
The one patient with axillary involvement 
was treated by radical mastectomy and 
postoperative irradiation. Recurrence was 
present in the axillary stab wound two 
months later and did not progress there 
in six years. Four years postoperatively, 


noted. The location and frequency of 
recurrence is pointed out in Table tv. 

In the group in which cancer was 
originally limited to the breast, 13 per 
cent developed local recurrence, 6 per 
cent regional and 26 per cent remote 
metastasis. In those in whom the axilla 
had been involved originally, 25 per cent 
subsequently showed local recurrence, 10 
per cent regional and 75 per cent remote 
metastasis. Local recurrence appeared three 
times as often, and regional metastasis two 
and one-half times as frequently, after 
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simple mastectomy than it did after radical 
mastectomy. (Table v.) 

Although 70 per cent of the local recur- 


rences appeared within one year after the free of cancer one year later. 


CANCER OF BREAST SURVIVALS UNDER 36 YEAR AGE 


100% 
LIMITED TO BREAST 
90 4 
80 : 
70 
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> 60 } 
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Fic. 2. 
TABLE V 


primary operation, one-half of the local 


recurrences seen in the group that had 


American Journal of Surgery 


2I 


The 16 per cent who showed local recur- 
rence were then treated by surgery or 
irradiation. Only 12 per cent of these were 


COMPARING FREQUENCY OF RECURRENCE AFTER SIMPLE 


been limited to the breast appeared after 


Simple, Radical, 
TABLE IV Per Cent | Per Cent 
POSTOPERATIVE RECURRENCE 
Fre- Within Local recurrence............. 43 14 
Location quency, | One Year, Regional metastasis.......... 15 6 
Per Cent | Per Cent Remote metastasis........... 30 36 
Lana or liver (each).......... 9 57 The end results in this series show 
definitely that the extent of the disease 


Reoccurrence—2 cases in other breast 


five years. There was only 14 per cent 
local recurrence when a simple mastectomy 
was done and the axilla negative clinically, 
whereas there was a 71 per cent recurrence 
if the axilla was involved clinically. 


was very important in prognosis. When 
the cancer was limited to the breast, the 
outlook was much brighter than when 
the axillary nodes were involved. There 
were 45 per cent more five-year survivals 
in the former group. This agrees with the 
findings of others as seen in Table vi. 
Difference in end results probably depends 
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on proper selection of cases. Haagenson 
and Stout!! advise increasing the criteria 
of operability to improve the end results 
of radical mastectomy for carcinoma of 


the breast. . 
TABLE VI 
COMPARATIVE FIVE-YEAR END RESULTS IN BREAST 
CANCER 
Limited to Axilla | 
Breast Involved | 
| Local 
Recur- 
Hospital or Author | | rence, 
ary | Cures, |Cures,| Per 
Per Per | Cent 
| 
| Cent Cent | 
Milwaukee County....... | 72 | 60 27. +| 22 16 
Mayo Clinic | 
(Harrington) | 73.6 28.5. | 8 
Presbyterian, N.Y. | | 
(Haagensen and Stout)..} 70.9 | 22.8 
Huntington Mem. | | 
74 | 25 9.5 
} 
| 


Wisconsin General | 


(Pohle). . 28 

et 18 surv. (all) 
Gesichickter............. | 75 | | 28 | | 
| 60 | | 24 | 
Memorial, N.Y. | | | | 

| 76.8 | 41.8 | | 

| 


The best results were obtained in those 
malignancies that were recognized and 
treated early. The age did not seem to be 
a factor. The youngest, aged twenty-seven 
years, with the cancer limited to the breast, 
was clinically free of cancer three years 
later. The oldest, age eighty-three years, 
died of intercurrent disease three years 
later. 

In 82 per cent, the first complaint was a 
painless Jump in the breast. This was con- 
sidered a pathognomonic symptom of 
cancer. More than one-third of these 
tumors in our series were over two and one- 
half inches in diameter when first seen. 
In the past few years the average size of 
the tumor was smaller because the pa- 
tients were going to the doctor sooner. 
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The delay between the onset of the first 
complaint and the first consultation with 
a doctor was less than four months in 45 
per cent of those with cancer limited to 
the breast and in 40 per cent of those with 
the axilla involved. There was no delay 
in 20 per cent, one to four months’ delay 
in 35 per cent, five to twelve months’ 
delay in 19 per cent and over one year 
delay in 26 per cent. In the inoperable 
group, the delay was always over six 
months and averaged 1.9 years. Delay in 
therapy of over one month after the first 
visit to the doctor occurred in 17 per 
cent. This was most likely due to wrong 
diagnosis. 

This delay is being shortened by educa- 
tion. The Annual Cancer Campaigns, 
stressing “see your doctor at once if you 
have a tumor,” have definitely brought the 
patients in earlier. The grave importance 
of the early diagnosis of breast cancer is 
being stressed to medical students and to 
the resident staff to make them “‘cancer 
conscious.” They look for cancer. 

There has been a 7 per cent increase in 
five-year survivals when limited to the 
breast and a 12 per cent increase in 
survivals when the axilla was involved in 
comparing the end results found in 1942° 
with these of 1944. 

The end results in Paget’s disease 
indicated an almost benign course with 
mastectomy unless the axilla was involved. 
Cancer of the breast associated with 
pregnancy was rapidly fatal. 

This study did not show any appreciable 
difference whether postoperative irradia- 
tion was given or not. This agrees with the 
opinion of Simmon, Taylor, Robillard, 
Geschickter, and Haagensen and Stout. 
Adair, Graves and Pfahler believe that 
x-ray therapy definitely improves the end 
results. Our policy in the past few years 
has been to give postoperative irradiation 
when the disease was not limited to the 
breast. 

Haagensen and Stout believe that biopsy, 
at operation or six days or less before, does 
not increase the local recurrence nor 
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decrease the five-year clinical cures. Green- 
ough expresses a similar opinion. Cutler 
believes that dissemination is greater with 
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they showed recurrence or metastasis at 
about four years when a five-year clinical 
cure had been anticipated. 
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preliminary biopsy. Our records were not 
complete enough to permit an opinion. 
Geschickter’s advice that small tumors 
should be excised with a margin of nor- 
mal tissue and without squeezing seems 
reasonable. 

Postoperative local recurrence was a bad 
omen and offered a poor prognosis except 
in occasional instances. The multiple, 
small, lenticular intradermal lesions seemed 
to be accompanied by a miliary spread. 
The rare erysipeloid type of recurrence was 
followed by a rapidly fatal end. 

The patients with postoperative recur- 
rence or metastasis comprised the fre- 
quent visitors at the Tumor Clinic. They 
are shown graphically in Figure 3 as the 
groups between “cures” and _ survivals. 
They were a psychological problem to 
themselves, to the other patients and to 
the medical students. The patients required 
confidence and encouragement as well as 
alleviation of pain. They were a discourag- 
ing group to care for particularly when 


CONCLUSION 


1. The end results of 122 patients with 
cancer of the breast are reported. 

2. Eighty patients had a primary mas- 
tectomy. Forty-eight per cent were living 
with no evidence of disease three years 
after operation. Thirty-six per cent were 
five-year clinical cures. 

3. When confined to the breast, there 
were 60 per cent five-year clinical cures. 
With involvement of the axillary nodes, 
there were 22 per cent five-year clinical 
cures. 

4. There has been improvement in the 
end results in the past few years by earlier 
diagnosis. 


REFERENCES 


1. Apair, F. E. The role of surgery and irradiation in 
cancer of the breast. J. A. M. A., 121: 553, 1943. 

2. CHEATLE, G. L. and CuTLer, Max. Tumours of 
the Breast. Philadelphia, 1931. J. B. Lippincott 
Co. 

3. CuTLER, Max and BuscHKeE, Franz. Cancer— 
Its Diagnosis and Treatment. P. 493. Philadel- 
phia, 1938. W. B. Saunders Co, 


3 
2 
“ep 
RE, 
|_| AST 
- 
S, 
its. 
3 
5 
J 
= 
: 
= 


24 


Io. 


. Ewina, 


. GESCHICKTER, C. F. Diseases of the 


American Journal of Surgery 


. Datanp, E. M. Untreated cancer of the breast. 


Surg., Gynec. ev Obst., 44: 264, 1927. 

James. Neoplastic Diseases. 
Philadelphia, 1934. W. B. Saunders Co. 

GaRLAND, J. G. Common diseases of the breast. 
Marquette Med. Rev., 8: 139, 1943- 


P. 871. 


Breast. 
Philadelphia, 1943. J. B. Lippincott Co. 


. Graves, S. C. Carcinoma of the female breast. 


New England J. Med., 225: 57, 1941. 


. GrEENouGH, R. B. Early diagnosis of breast can- 


cer. Ann. Surg., 102: 233, 1935. 

HAAGENSEN, C. O. and Stout, A. P. Carcinoma of 
the breast. Results of treatment. Ann. Surg., 
116: 801, 1942. 

Idem. Carcinoma of the breast. Criteria of oper- 
ability. Ann. Surg., 118: 859, and 118: 1032, 


1943- 


. Harrincton, S. W. Carcinoma of the breast with 


Garland—Cancer 


13. 


14. 


of Breast JuLy, 1944 


results of radical mastectomy. Surg. Clin. North 
America, 21: 1063, 1941. 

Idem. Results of radical mastectomy in 5026 
cases of carcinoma of the breast. Pennsylvania 
M. J., 43: 413, 1940. 

Hippe, F. G., Matec, J. P. and Gate, J. W. Car- 
cinoma of the breast. Am. J. Surg., 49: 427, 1940. 


. PFAHLER, G. E. and Vasting, J. H. Carcinoma of 


the breast. J. A. M. A., 110: 543, 1938. 


. Ponte, E. A. Roentgen therapy in cancer of the 


breast. Radiology, 38: 516, 1942. 


. Ropman, J. S. Skin removal in radical breast 


amputation. Ann. Surg., 118: 694, 1943- 


. RosiLcarp, G. L. et al. Management of tumors of 


the breast. Am. J. Surg., 60: 235, 1943. 


. Stmmons, C. C. Cancer of the breast. New England 


J. Med., 226: 173, 1942. 


. Taytor, G. W. Cancer of the breast. /nternat. 


Abstr. Surg., 55: 1, 1932. 


Pain in the chest may be due to metastasis in the pleura from carcinoma 
of the uterus, breast, or other organs; pleural effusion or hemothorax may be 


due to metastasis in the pleura or mediastinum. 
From ‘Metastases Medical and Surgical” by Malford W. Thewlis 


(Charlotte Medical Press). 
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DERMOPLASTY OF WAR WOUNDS OF THE LOWER LEG 


Mayor Joun F. Pick 
MEDICAL CORPS, ARMY OF THE UNITED STATES 


HE severity of war wounds is a test 

of surgical ingenuity and adequacy 

of method. The exigencies of war 
perforce create problems which challenge 
normal surgical procedures. The tmpera- 
tives of wound management under battle- 
field conditions, may so influence the 
course of healing as to call for changes in 
method of subsequent treatment. The 
original care of any wound permeates not 
only its course and response to routine 
treatment, but often dictates newer or 
more complex surgical procedures in its 
ablation. War wounds are different from 
civilian wounds only in degree and origin. 
The surgical principles underlying the 
management of both are the same. 

A directive from the Office of The Sur- 
geon General states: ... “It is strictly 
forbidden that any compound fracture or 
extensive wound of the extremities be 
treated with closure of the wound.’’* 

The above imperative policy has proven 
to be a good one. It has prevented many 
complications, such as gas gangrene, and 
undoubtedly has saved many lives. This 
results in the most good for the greatest 
number. 

The same policy, on the other hand, has 
unavoidably created certain consequent 
surgical problems which must be met, be- 
fore any ultimate reconstructive surgery 
can be contemplated or functional re- 
habilitation realized. These unavoidable 
surgical consequences are: Unstable ex- 
tensive healed scars (Fig. 3), indolent 
ulcers (Fig. 2), gaping compound wounds 
with visible bone (Fig. 1), or combinations 
of these. The complexities of such a 
wound call forth a kind of foreign body 
reaction rather than normal tissue regen- 
eration. The body is on the defensive 


*B.G.O. Circular Letter No. 189, November 17, 
1943- 


against too severe and complex an injury. 
Nature by herself is no longer able to 
conquer the task. Surgical revision to 
re-establish anatomic and physiologic in- 
tegrity of the myured part becomes a 
prior necessity. Only then does the in- 
jured member lend itself to ultimate 
rehabilitation. 

There is at present no unanimity of 
opinion as to the best management of such 
wounds, And yet, from the standpoint of 
avoiding still further distortion of con- 
tiguous tissues, it is imperative that the 
indolent wound be ablated as soon as 
possible. For to sacrifice further the 
integrity of tissues in or adjacent to the 
defect, means augmenting of the difficul- 
ties of ultimate rehabilitation. This prob- 
lem will increase in magnitude as the war 
goes on because of the high rate of these 
injuries, and may remain one of the great 
post-war surgical problems which we will 
have to face. 

The treatment of these patients in 
accordance with ordinary surgical practice 
is inadequate. The usual management 
consists of a period of weeks or months of 
wound hygiene and dressings, with col- 
lateral tissue atrophy of the entire ex- 
tremity. The next usual step consists of 
excision of the large scar or the ulcer, as the 
case may be, and the application of some 
type of free skin graft, too commonly a 
split graft. This accomplishes one thing. 
It makes a closed wound out of an open 
wound. The principle is a good one, but 
the results are insufficient, because such 
covering is anatomically inferior and there- 
fore physiologically inadequate. Nature 
will not permit physiologic restitution 
with only partial anatomic replacement, 
without making some attempt at his- 
tologic compensation. Such grafts, when 
re-entered, are difficult, if not impossible, 
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Fic. 1. Case v. Compound fracture of left lower 
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leg, nineteen months after injury. Portion of 
tibia protruding is dead. It was drilled at 
former hospital soon after injury with above 
results. No deep infection, but wound refuses 
to heal. Amount of excision at time of dermo- 
plasty shown in Figures 6, 9 and to. 


Fic. 2. Case 11. Indolent ulcer of right tibia, six 


months after compound fracture of lower leg 
caused by high explosive shrapnel. Orthopedic 
problem illustrated in Figure 25. Amount of 
tissue excised included all of fibrotic mass 
about ulcer. Extent thereof can be seen from 
length of healed “bridge” in Figure 26. 


Fic. 3. Extent of healed ulcer can be seen, with 
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to re-suture and conserve after extensive 
reconstructive surgery. To this I should 
like to add that when closing a wound, 


& 

Fic. 4. X-ray of left lower leg taken ten months 
after fracture of both tibia and fibula, due to 
high explosive shrapnel. Orthopedic work de- 
layed because wound did not heal even after 
ten months, only as shown in Figure 3, with 
bone still protruding; onlay graft done six 
weeks after dermoplasty. 


whether by apposition of its own edges or 
through the medium of a graft, it should 
as nearly as is possible be obliterated by 
tissues necessary in that locality and with- 
out force. To use distorted or forced tissues 
is to defeat the very principles of good 
repair. In that connection, a suture should 
rarely be put to any other use than to act as a 
splint for a unit of tissue, which is in place 
but cannot or may not maintain its position. 

It is easy to free graft a defect, particu- 
larly with the advent of the modern 
dermatomes. But it is a challenge to so 
cover and bring to health a tissue lack or 
deformity that the affected part will give 
promise of ultimate functional excellence. 
Any choice of procedure aiming at less 
than that is not consistent with the 
demands of modern surgery, unless it 
be only done to save life. As a matter of 
fact, much of the inadequacy of our gen- 


black dry necrosed portion of proximal tibial 
fragment protruding through skin. The badly 
fractured un-united tibia is represented by the 
undulations of the scar. 
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erally employed methods of revision of 
severe tissue deformities is due to the 
injudicious use of free skin grafts, particu- 


Fic. 5. Six of the twelve hypodermic needles 
usually employed by author are shown in 
place for infiltration of 1 per cent novo- 
cain. The almost healed ulcer over tibio- 
fibular fracture is outlined by dots. The in- 
cision for the future double pedicle 
“bridge” is indicated by the concave 
black line on lateral side of lower leg. 


larly of the less than full thickness variety, 
cruel technic and careless suturing. 

The method herein presented, in lieu of 
the above practice, is a series of procedures 
based upon selected and proven principles 
of plastic surgery. The premise for such a 
method was known to Celsus; its logic is 
borne out by results. The method has been 
employed by the author with good results 
in a series of fifty cases of extensive war 
wounds of the lower extremities, at an 
Army General Hospital over a period of 
ten months. It is the hope that in emphasiz- 
ing certain principles, applying them to 
accepted procedures, and formulating the 
latter into method, it may be of help in 
the management of the pressing problem 
of revision of certain deformities resulting 
from extensive war wounds. If so, then 
the difficulties of subsequent reconstructive 
surgery and physical rehabilitation, as well 
as the time element involved, will have been 
reduced to a minimum. 

It is the opinion of those of us involved 
in the use of this method, that the over-all 
time necessary in the hospitalization of 
such patients has been reduced by from 
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eight to ten months, by the more rapid 
and physiological conversion of an open 
into a closed case and the better elimina- 


Fic. 6. Case v. Compound fracture of 
left lower leg. Amount of excision in- 
dicated by outline. Film pattern held 
by hemostat, is being turned 180 
degrees to cover lateral side of leg 
from which “bridge” flap will be 
shifted into defect after excision. 
Method of excision shown in Figure 8, 
and tissue excised en masse in Figure 
10. 
tion of extensive, unstable scars over 
internally deranged tissues needing recon- 


structive surgery. 


METHOD 


Iniroductory. (Figs. 3 and 4.) I shall 
confine the description of the method to 
its application in the management of a 
compound fracture of the left lower leg, 
treated according to the open method, 
terminating in non-union, ulceration and 
unstable healing with deformity. 

Preoperative Care. Given a leg with an 
open ulcer, a culture is taken of its depths. 
It is thoroughly scrubbed for one-half hour 
or more and irrigated with saline. The 
wound is then packed with gauze, mois- 
tened with 1 per cent chlorazine solution 
or one-half strength Dakin’s solution. Into 
the gauze pack is placed a rubber catheter 
and the leg bandaged over sterile dressings. 
Through the catheter, the humidity of the 
pack is maintained by repeated instilla- 
tions of the chlorazine or of Dakin’s solu- 
tion for a period of three days. At the end 
of that time, the dressings and the pack 
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are removed and the wound irrigated with 
saline. It is gently dried, and a culture is 
taken. 

The wound is again repacked, except 
that normal saline is_ substituted for 
Dakin’s solution. After three days, the 
dressings are opened and another culture 
is taken of the depths of the wound. 
Usually the wound is_bacteriologically 
clean, or much improved. Should the 
bacterial flora be augmented, the Dakin’s 
solution is repeated for three more days. 
If indicated, one of the sulfa compounds is 
given orally. 

When the wound has shown definite 
bacteriologic improvement and is able to 
maintain it during any three days of the 
closed saline treatment, boric acid solution 
is substituted for the saline for an addi- 
tional three days. The case is then ready 
for surgical planning. 

Technically, it can be now attacked in 
the same manner as a similar extremity 
without ulceration, but with an unstable, 
extensive scar over the location of the 
injury. (Fig. 3.) The management of the 
latter follows: 

The extremity, forty-eight and again 
twenty-four hours before the operation, is 
shaved and thoroughly scrubbed with soap 
and water. It is then dried with alcohol 
and painted with tincture of mercresin. 
Under sterile precautions, it is wrapped 
in dressings. 

Preoperative Preparation. The sterile 
dressings of the previous day are removed 
on the operating table. The entire leg is 
again rescrubbed with soap and water. It 
is then dried with ether and painted with 
tincture of mercresin. The stage is draped 
for surgery. 


SURGICAL PROCESS 


Step No. 1 (Fig. 6). A washed, trans- 
parent x-ray film is laid on the defect, be 
it ulcer or deforming unstable scar, and 
an exact copy is cut of the outlines of the 
defect. The pattern is then turned over 
to one or the other side of the defect, 
through an arc of 180 degrees. The choice 
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of the side of the extremity depends upon 
where the better quality of tissue is avail- 
able. The film pattern is held securely 
against the leg and its outer edge indicated 
on the skin by a line made with aniline 
dye. (Fig. 5.) 

The skin around the ulcerated area is 
now penetrated via previously raised 
wheals, by long hypodermic needles. This 
usually requires a dozen such needles. 
After these are inserted to the extent of 
their full length, 1 per cent novocaine is 
gradually injected as a needle is being 
withdrawn. This is repeated until all the 
needles have been withdrawn and the 
entire surgical stage has been infiltrated. 
The exact area, or ulcer, to be exercised is 
then outlined as shown in Figure 5 by 
dots of aniline dye. 

Step No. 2 (Fig. 7.) The defect is now 
very carefully and completely excised. 
In the case of an extensive healed but 
unstable scar, as shown in Figure 3, open 
excision as illustrated in Figure 7 is 
practiced, whereas in conditions such as 
shown in Figure 1, the open wound is first 
covered by gauze, which is then sewn to 
the defect as illustrated in Figure 8. This 
is done to avoid dissemination of ulcer 
débris into the surgical stage. The wound, 
including any bone protruding into it, is 
excised en masse, leaving a defect as shown 
in Figure g. One is now ready for further 
detailed excision of the undesirable tissue. 
The amount of primary excised tissue in 
Figure g is shown in Figure 10. Every bit 
of pathological tissue whose presence would 
not leave a completely clean bed for graft- 
ing must be removed. The fact that the 
excision involves so much tissue that only 
bare bone or tendon remains as a bed for 
grafting is of no consequence. As.in the case 
herein shown and illustrated, a large part 
of the tibia, bare of all other tissue, pro- 
truded into the excision. Much of this 
bone was removed in order to avoid leaving 
any sharp, bony prominences. In other 
cases, all dead and sometimes bacteri- 
ologically unsterile bone was also removed. 
It must be obvious by this time that such 


+f 
+ 
i 
| 
‘ 
4 


New Series Vor. LXIX, No. 1 


a procedure leaves a very extensive and 
deep defect which cannot be satisfactorily 
covered by even full thickness skin. 


Fic. 7. 


Fic. 9. 
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by a thin, transparent, membrane-like 
sheath of fibrous tissue. When this has 
been reached and identified, the adipose 


Fic. 8. 


FIG. Io. 


Fic. 7. The ulcer area, including an attached tibial bone fragment at its lower angle, is shown supported by 
Ellis clamps and still held by its medial boundary. The lateral incision for creation of the double pedicle 
“bridge” has been made. The careful undermining of the latter is ready to proceed. In the angles of the 


incision, its depth can be made out. 


Fic. 8. Showing method used to avoid dissemination of ulcer débris when excising open ulcer. Sutures are 
placed into edge of outlined area to be excised. The ends are left long enough to be tied over gauze. Exci- 
sion can then begin without fingers and instruments getting into ulcer. 

Fic. 9. Same extremity as in Figures 1 and 8. Excision completed showing extensive defects of tibia as well 
as amount of soft tissue which had to be sacrificed. Free grafting of such defects is out of the question. 
Fic. 10. Showing amount of tissue excised in Figure 9 including bone; length 6 inches. Underside of tissue 

shown to illustrate position and size of excised bone as well as type of excision. 


The aniline line previously drawn about 
the outer periphery of the film pattern is 
now converted into an incision. This in- 
cision should only extend in depth about 
half-way through the subcutaneous fat, 
as shown in Figure 7. This is an important 
and necessary detail in the operation. By 
very careful incision into the subcutaneous 
fat, a level is reached about half-way 
through its thickness, at which point it is 
quite definitely separated into two layers 


tissue is very carefully separated along 
this line in the direction of the defect. The 
obvious separation of the subcutaneous fat 
into two layers permits this part of the 
operation to be done almost bloodlessly 
through careful, sharp dissection. The 
separation Is extended throughout the area 
of the outlined flap and well into its upper 
and lower extremities. This having been 
completed, there is created a double pedicle 
flap consisting of the entire thickness of 
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skin plus a good subcutaneous layer of which considerable tibial bone has been 


non-traumatized fatty tissue; enclosed by 
its own membrane-like, transparent sheath. 


11. 


Fic. 13. 


removed, even this thick bridge of tissue 
sometimes acts as only a roof for the defect 


Fic. 12. 


Fic. 14. 


Fic. 11. The “bridge”’ flap has been mobilized, its edges supported by hooks. Note its thickness, due to fat 
pad under skin. It is now held over tibia. Note fat remaining on calf muscles. The resulting fresh defect is 
obvious. Note its somewhat larger extent than the original ulcer. The still attached ulcer tissue is seen held 


by Ellis clamps for contrast. 


Fic. 12. Showing method of utilization of unexcised deep layer of subcutaneous fat, in filling bony defects 
remaining after removal of dead or at times still infected bone. The large long pedicled fat flap was de- 
signed to reach into deep distal bony defect just above ankle and indicated by hemostat. The smaller flap 
was designed to fall into dark depression in tibia midway between pedicle of flap and hemostat. Only a 
doubie pedicle “bridge”’ flap which has its own circulation could survive over such a bed. Free grafts are 
absolutely out of the question. Results in this case were even better than expected. 

Fic. 13. The ulcer tissue has been completely detached. The inner side of flap has been approximated to what 
was the medial aspect of the ulcer. The size of the newly created raw surface can be compared with the six- 


inch hemostat. 


Fic. 14. The residual fatty layer in the new defect has been dissected from the underlying muscles. It is still 
attached on its lateral aspect and supported by a hook. The outer rim of the defect can be seen pulled down 
and out under the fat flap to show its undermining. Along the near side of the defect under the left-hand 


held hook, is the shrunken, excised ulcer tissue. 


(Fig. 11.) The flap has its own arterial and 
venous circulation and most of its innerva- 
tion conserved. Being completely under- 


mined and freed under its extremities, it 


can now be moved in the direction of the 
defect so as to cover it. Yet in a case in 


whose depth is greater than the thickness 
of the flap. It is at such times that the 
import of the meticulous splitting of the 
subcutaneous fat becomes evident. It is 
now that the deep one-half of the subcu- 
taneous fat serves its separate purpose. 
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This fat still remaining over the leg mus- 
cles, can now be fashioned into one or 


several separate single or double pedicle necessary to delay the flap. Such delay 


3 


Fic. 15. The residual fat is now shown ex- 
cised except for its most distal attachment 
supported by a hook. The upper angle of 
the wound is shown undermined and loose. 


flaps, each one having its artery of supply, 
and so employed to fill in cavities resulting 
from the removal of dead bone. (Fig. 12.) 
To have taken up all the subcutaneous 
fat with the skin originally, would have 
prevented the necessary separate place- 
ment of pedicle fat flaps in the bone 
defects. Pressure alone over the bridge of 
skin containing full thickness fat would not 
accomplish the same end. The amount of 
pressure necessary to obliterate the dead 
space underneath, which would otherwise 
remain, is fundamentally contraindicated. 
Such pressure would result in necrosis of 
the most vulnerable part of the tissue 
bridge, its middle one-third. 

Further question may be raised as to 
the logic or feasibility of dissecting out only 
one-half of the thickness of the subcutane- 
ous fat. It may, therefore, not be remiss to 
indicate that since the deepest layers of 
fat contain the large and important blood 
vessels thereto, and since the soft fat is 
always at the mercy of the relatively more 
rigid skin, it becomes obvious that to force 
the deep layer of fat into any position the 
skin bridge may have to assume, is to 
invite angulation of the deep vessels and 
consequent necrosis of the fat. Further 
than that, experience has shown that to 
move as large a flap as is usually necessary 
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in these reconstructions, with all its 
attached fat underneath, it is frequently 


Fic. 16. The fat formerly overlying calf mus- 
cle has been totally excised. Both upper 
and lower angles have been undermined, as 
well as the lateral side of the defect. This 
has resulted in a shortening of the leg cir- 
cumference, so that the angles of the 
wound have been approximated to such a 
degree as to reduce the defect by 50 per 
cent, thus making it smaller than the 
original ulcer. The size of it can be in all 
fairness compared with other photographs 
because camera and extremity were main- 
tained in original position throughout the 
operation. 


not only increases the circulation to the 
flap, but augments the integrity of its 
vessel so that the latter can stand more 
twisting and stretching without collapsing 
or obliterating. That again uses up time, 
which can be saved by the above indicated 
procedure. Finally, it is not cosmetically 
justifiable to have more than the normal 
or natural amount of skin and fat over the 
tibia. 

Step No. 3. (Fig. 13.) The double pedi- 
cle flap having been properly mobilized 
can now be lifted and moved over the 
defect as shown in Figure 11, thus forming 
a bridge. (In the same photograph, over 
the upper border of the bridge, is still 
seen the not completely detached sclerosed 
and ulcerating tissue for contrast.) All 
hemostasis having been attended to in the 
ulcer-excised area, the flap is spread out 
over the tibial defect and the far edge of 
it is carefully sutured to the normal skin, 
as shown in Figure 13. 
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The shifting of the flap, as can be seen, 
results in a new, surgically unavoidable 
defect on the lateral side of the leg. This 
is the new but easier problem. It can be 
done in several ways. On the principle 
that primary closure is always preferable 
and more ideal surgery, it is well to reduce 
the size of the defect, if possible, and 
coincidentally avoid the use of large free 
grafts. This problem the author solves by 
reducing the circumference of the leg. 

Step No. 4 (See Photograph #7) (Fig. 14.) 
To reduce the circumference of the leg, 
the deep layer of adipose tissue remaining 
after the creation of the double pedicle 
flap, is now carefully stripped from the 
underlying fascia of the muscle. If the 
dissection is done carefully, a very fine 
film of fat still remains on the fascia. It 
is well to leave this behind. It avoids trau- 
matizing or buttonholing of the fascia 
and, more than that, it seems a kinder 
bed for the small free graft which is to 
follow. 

The removal of the deep layers of fat 
from the surgically created defect is 
usually sufficient so as to shorten the 
circumference of the leg, permitting at 
least the angles of the defect to be ap- 
proximated, as shown in Figure 16. This 
usually results in a 30 to 60 per cent reduc- 
tion of the area, depending upon the 
original thickness of the fatty layer and 
the elasticity of the skin. 

The geometric relationship between the 
size of the original defect, the secondary 
defect resulting from the shifting of the 
“bridge” flap and the small size of the 
free graft necessary to cover the residual 
defect, following shortening of the leg 
circumference in one case, is shown in 
Figure 17. 

The relation of size of original wound to 
final free graft m another case is shown 
in Figure 18. 

Should the above excision of fat prove 
inadequate for a material reduction of the 
area, further removal of adipose tissue 
can be resorted to from the posterior 
aspect of the leg as illustrated in Figure 15. 
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Decided care must be exercised in pre- 
serving the nerves and vessels as they are 
encountered. 

In two of our cases, the entire lower leg 
was stripped of fat, making it possible to 
close the surgical defect completely with- 
out any free grafting. The procedure is 
rather time-consuming if done with care, 
which must be an objection to it by the 
occasional operator. It is only recom- 
mended in very extensive loss of skin, 
where too much time would be consumed 
in transporting it from other regions, or 
where such an amount of skin is not 
readily available. 

Step No. 5 (Fig. 16.) The surgical defect 
having been materially reduced by ap- 
proximation of its extremities, leaves only 
the problem of free grafting a residual area 
which, because it is a clean, surgically 
created wound, is a far better bed for any 
kind of free graft than the original ulcer- 
excised defect could ever be. The type of 
skin graft to be used may be a matter of 
choice with the surgeon. Personally, I am 
very partial to full thickness skin. A word 
of caution. In the reduction of the surgical 
defect, by direct approximation of the 
skin edges at its extremities, it should 
never be carried to the point where the 
suture tension is such as to produce dis- 
tortion of the edges or areas of tissue 
pallor. The sutures will cut through and 
nothing will have been gained; much will 
have been lost by the cruel effort. 

A pattern is now made of the small 
residual defect and laid over the skin of 
the thigh of the same leg. The periphery 
of the pattern is outlined on the skin with 
aniline dye. The skin included within this 
outline is then mobilized through its entire 
extent as a free graft. The use of full thick- 
ness graft seems to me especially important 
where larger areas need to be covered, 
because it gives not only better cosmetic 
but eventually better functional results. 
Finally, because the aforementioned method 
leaves a physiologically ideal bed for 
grafting, one can resort to full thickness 
skin grafting with much more abandon. 
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Fic. 17. Showing x-ray film patterns illustrating geometric relation 
between size of defect depicted in Figure 3; size of surgical defect 
remaining after making of double pedicle “bridge” and size of full 
thickness free graft necessary to cover surgical defect after latter was 
reduced by shortening of leg circumference. The overall length of 
original defect is 914 inches. The area between heavy black periph- 
ery and dotted double line was heavy scar. The area within dotted 
double line is the major bone defect of tibia. The central irregular 
black area represents size and shape of ulceration still present at time 
of dermoplasty, ten months after original injury. This patient could 
have had a dermoplasty at least six months sooner, instead of waiting 
for filling in of wound and fibrosis and then planning on a split graft 
repair, the common practice. Results of dermoplasty are shown in 
Figure 24. 

Fic. 18. Showing geometric relation of defect in Figure 9 to size of full 
thickness free skin graft necessary to cover reduced surgical defect 
remaining after shortening of leg circumference. Had the original 
ulcer excised defect, shown at left, been free grafted (which was 
physiologically contraindicated according to author), obviously 
much more skin would have been necessary and a less desirable bed 
had to be accepted. 


Fic. 18. 
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Fic. 21. 


Fic. 19. The operation is shown completed. Note how much shorter 
the free graft is than the straight suture line, which is all that is 
left of the original tibial ulcer. It is obvious that to free graft it, 
would have taken much more skin than was necessary by author’s 
method in creating a new and more ideal bed for any kind of graft. 
Notice thick and healthy appearance of “bridge”’ flap over tibia. 

Fic. 20. Proximal surgical dressings. Observe circumferential sutures, 
mentioned in text as arising in gauze strip glued to back of leg. 
They maintain constant controlled pressure on grafts. Leg is ready 
for final dressing. 

Fic. 21. Dressing completed with roller gauze or elastic bandage, if 
available. The leg is now ready for light plaster of paris splint. 
Notice abdominal pad protruding over ankle. 
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Fic. 22. 


Fic. 23. 


Fic. 22. Shows a double pedicle “bridge”’ flap, the victim 
of the vicious constriction of an elastic bandage. Its 
middle one-third is gangrenous, though not completely 
lost as developments showed. After dermis sloughed, a 
split graft placed over the remaining underlying tissues 
reconstituted the bridging of the original defect. The 
full thickness free graft as shown remained unaffected 
by the constriction of the elastic bandage. The timely 
rescue of the subcutaneous tissue under the “bridge” 
flap avoided re-exposure of the bone and return to the 
original condition in which the extremity was received. 

Fic. 23. Twelve days postoperatively. The “bridge” over 
tibia is solid, healthy looking and already “glued” to 
the bone. The medial suture line, particularly the lower 
half of it, is hardly visible. The full thickness free graft 
on outer side of leg is well, of good color, and solidly 
adherent to the underlying tissues. 

Fic. 24. Twenty days postoperatively. The “bridge” over 
tibia is completely healed, soft, well attached to bone 
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The mobilized full thickness graft is now 
sutured into place. It is to be noted that 
when suturing the periphery of the free 
graft to the “bridge”’ flap, it is necessary 
that every occasional suture pick up the 
fascia overlying the muscles. As a matter 
of fact, it is advisable to do this with the 
entire circumference of the free graft. One 
thereby splints the suture lines, insures 
proper tension and guards against any 
possible postoperative dislocation of the 
graft. (Fig. 19.) 

One or two stab wounds are then made 
in the most dependent part of the free 
graft. It is neither necessary nor advisable 
to make a sieve of a free graft by indis- 
criminate buttonholing. That may result 
in pockmarking. Two well calculated and 
appropriately placed small punctures are 
sufficient. The entire leg is now ready for 
dressing. 

Step No. 6 (Fig. 20.) In dressing these 
patients, it has been the author’s practice 
to take a three-inch wide strip of gauze 
the length of the lower leg and glue this to 
the back of it, either with collodion or 
some type of skin adhesive. After doubling 
the edges of the gauze inward, about a 
quarter of an inch, any number of sutures 
can be placed through the edges and left 


so that they can later be tied over the 


dressing as shown in Figure 20. Whatever 
the dressing, the “bridge” flap over the 
tibia must enjoy secure apposition to the 
latter, whereas the free graft must be 
totally splinted in order to obtain good 
results. This has been consistently ac- 
complished by first covering the entire 
operative stage with 3 per cent scarlet red 
ointment gauze and then placing over this a 
sheet of sterile cotton one inch in thickness 
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and moistened with saline. The cotton is 
then tightly pressed against the leg so 
that all excess saline is squeezed out of it. 
Over this is placed another two-inch thick 
layer of sterile cotton, which must be dry. 
That, then, is covered by a large, soft, dry 
abdominal pad and the entire combination 
is tied in place by the sutures formerly 
inserted into the gauze strip glued to the 
back of the leg. The result is shown in 
Figure 20. The entire lower leg is then 
rolled in gauze bandage as shown in 
Figure 21. Following this, a light plaster 
cast Is applied to the lower leg and the 
operation is complete. 

A word of caution. When the gauze 
bandage is applied, not too much pressure 
must be applied over the middle of the 
“bridge”’ flap, for that is its most vulner- 
able point. It is not impossible to shut off 
its circulation. Elastic bandage is not 
recommended, for that reason. We have 
used it in three cases with bad results in 
one (Fig. 22) and incipient trouble in the 
other two, discovered in time and circum- 
vented. The reason is that as the saline 
moistened cotton dries over the “bridge” 
and postoperative edema sets in, a certain 
slow automatic pressure reduction results 
over the entire field with the use of gauze 
bandage, due to shrinkage of the cotton. 
Whereas, by using elastic bandage, while 
the cotton dries and settles against the 
grafts, the bandage exerts more and 
more constricting pressure against a swell- 
ing “bridge,” so that the circulation 
to a temporarily vulnerable flap is inter- 
fered with. This is made only worse by 
any unevenness of the underlying bone. 
Spot necroses will result in the flap over 


beneath it, warm and of the same color as normal skin. 
A slight flatness can be made out where tibial non-union 
exists in center of flap. The medial suture line is hardly 
visible. The free full thickness graft on the lateral side of 
leg, with the exception of a few superficial points of 
epithelial discoloration, is well healed and all ready of 
good color. At extreme upper angle of the free graft is a 
small epithelial diastasis due to removal of a thin scab. 
Patient states his “foot feels warmer and better than it 
has since the injury.” 
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isolated bony prominences from the uncom- 
promising elastic tension of the bandage. 
It is much easier to reinforce a loosening 


Fic. 25. Case 111. X-rays of right tibia to 
show amount of bone damage and 
orthopedic problem involved. Taken 
six months after injury. Same case as 
Figure 2. 


gauze bandage than to remove and read- 
just an elastic bandage. 


POSTOPERATIVE TREATMENT 


The patient, after being placed in bed, 
had his leg elevated on a pillow and the 
dressing, including the cast, is left undis- 
turbed from twelve to fourteen days. At 
the end of that time, the cast and all the 
dressings are removed and the leg is 
inspected. Usually it will be found that the 
full thickness graft is in fine shape, and al- 
ways it will be found that the “bridge” graft 
over the tibia is in excellent condition. In 
fact, it has been the author’s experience 
that the thick flap over the tibia already 
looks and feels like normal tissue. Even 
its temperature has for the most part 
been re-established. At this time, all the 
sutures can be removed and the leg re- 
dressed by the application of a single layer 
of peerolatum gauze and more sterile 
dressings and re-bandaged. The patient is 
then returned to bed for a week. He is 
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instructed during this time to indulge in 


limited, controlled, active movements of 


the leg. The results of this procedure are 


Fic. 26. Case 111. Previous injury six weeks after 
dermoplasty. Note return of hair growth and 
fine condition of “bridge” over tibia. The 
medial suture line is almost imperceptible. In 
this case, the free skin graft lateral to tibia was 
not absolutely full thickness, in that a film of it 
was shaved off when the fat was being re- 
moved. Consequently, the cosmetic appear- 
ance is not as good as in the previous case. 


illustrated in Figures 23 and 24, taken at 
the end of twelve and twenty days, 
respectively. 

These patients, other things being equal, 
are ready for definitive orthopedic work 
forty to sixty days after dermoplasty. 


(Fig. 13.) 


SUMMARY 


A method composed of recognized surgi- 
cal procedures is herein presented for the 
best physiological revision of war wounds 
of the lower leg, based upon selected and 
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proven principles of plastic surgery. The 
method is detailed and illustrated. 

Its purpose is maximum revision of 
soft tissue deformity to give optimum con- 
ditions for subsequent orthopedic or plastic 
reconstruction and functional rehabilita- 
tion. 

The method consists of absolute excision 
of all soft tissue disorders followed by the 
best available combined methods of graft- 
ing defects. It additionally reduces to a 
minimum the use of extensive free graft- 
ing, whic" is not the best method of tissue 
replacement for functional as well as 
cosmetic reasons. This is made possible by 
the combination of a double pedicle flap, 
with a reduction in the circumference of 
the leg, and the secondary use of full thick- 
ness skin over a small residual surgically 
created area. 

It has been shown by this method that 
a complex injury to the lower leg can with 
more speed and better results be reduced 
to a simple closed wound or fracture in 
preparation for ultimate rehabilitation of 
the patient. 


CONCLUSIONS 


1. Direct free grafting of extensive 
ulcerating or diseased areas per se, as is 
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the common practice, is physiologically 
insufficient, anatomically imadequate for 
subsequent major surgery, functionally 
problematical and cosmetically of little 
promise. 

2. The use of single pedicle flaps, espe- 
cially from the contralateral extremity, 
though more promising, is yet not the best 
available practice and should, therefore, 
only be employed where no better choice 
exists. 

3. The method herein described, em- 
ployed with good results in fifty unselected 
cases, has proved superior to others more 
commonly employed. 

4. Because of the physiological integ- 
rity and anatomic completeness of the 
method, the period of hospitalization has 
been materially reduced. It is believed that 
eight to ten months’ time is gained in the 
surgical management of certain difficult 
injuries of the lower extremities. 

5. Based upon a fair quantitative ap- 
plication of the herein described method, 
it is the author’s final conclusion that in 
severe war wounds especially and in other 
forms of lower extremity defects possibly, 
such a method of procedures yields far 
better and quicker results than other 
methods more commonly practiced. 
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ANATOMICAL AND FUNCTIONAL REDUCTIONS OF 
FRACTURES OF THE PELVIS 


F. Watter CARRUTHERS, M.D. 
Diplomat of the American Board of Orthopedics; Chief of Surgery, St. Vincent Infirmary 
LITTLE ROCK, ARKANSAS 


larly important as a very large por- 

tion of the bony network of the 
body. It is a strong rim of bones which 
supports the lower spine and transmits the 
weight of the upper trunk to the lower 
extremities. In addition, it offers support 
for the protection of the pelvic viscera; 
and still further, the pelvic bones serve as 
points of attachment for certain liga- 
ments and muscles that play a part in the 
movement of the lower extremities as well 
as the trunk. 

The pelvis is composed of several bones: 
the ilium, ischium, pubis, sacrum and 
coccyx. At this point, I must stress that 
there is a definite anatomical difference 
between the male and the female pelvis. 
The pelvis of each sex performs similarly 
the functions mentioned before. The female 
pelvis, however, is dedicated to an impor- 
tant rdle in the successful culmination of 
pregnancy. We must recognize clearly that 
this difference does exist and be cognizant 
of this fact when injuries of the pelvis are 
presented to us for treatment. 

These bones, in their proper anatomical 
relation, form a cavity divided into an 
upper false and a lower true pelvis. In their 
complete anatomical set-up, they are 
subjected to many types of fracture. We 
may have a fracture of the wing of the 
illum, a fracture of the superior spine 
of the ilium, a fracture of a single ramus 
of the ischium or both, a separation of the 
symphysis pubis, a _fracture-dislocation 
through the sacroiliac joint, a fracture of 
the sacrum, or a fracture of the acetabulum 
associated with dislocation of the head of 
the femur and fracture of the coccyx. Any 
of these fractures may be single or multi- 


the pelvis is singu- 


ple, although 65 per cent of pelvic fractures 
are multiple. 

All injuries to the pelvis, whether severe 
or mild, should be subjected to a careful 
physical examination, including a diligent 
roentgenographic study.’ This procedure is 
of two-fold importance: first, to detect, 
if possible, the presence of any fractures 
or fracture-dislocations; and, second, to 
avoid a possible error in diagnosis, since 
the pelvis is so well covered with soft 
tissue that an accurate diagnosis by physi- 
cal examination in many instances is 
impossible. 

Associated with fractures of the pelvis 
we find many complications. Most frequent 
of these is damage to the soft parts, occur- 
ring in 16 per cent of the cases. Ten per 
cent of all pelvic injuries are associated 
with lesions of the urinary tract, such as 
rupture of the bladder, the urethra, or 
both. Temporary ileus may further com- 
plicate the injury. Less frequent are tears 
in the vaginal wall and injuries to the 
rectum. In one case, this former complica- 
tion occurred in the upper vaginal wall. 
Severe abdominal viscera injury and even 
possible injury to the sacral and obturator 
nerves are to be thought of and ruled out. 
Nerve lesions involving the sciatic trunk 
are very rare. If the injury is compounded, 
a later complication, especially osteo- 
melitis is likely to develop. This complica- 
tion has been brought to our attention in a 
recent article by Dr. H. Winnett Orr.! In 
the series presented here, only one patient 
developed this complication. 

Statistics show that a large percentage of 
fractures of the pelvis are accompanied by 
injuries to the structures mentioned, and a 
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If, with the patient lying in a prone posi- 
tion, when firm pressure is made upon each 
side of the pelvis by grasping the wings of 


final diagnosis cannot be made until all of 
these possibilities are ruled out. 
When rupture of the bladder occurs, 


“ee viewed from the front and abowe, 4, male and B, a 
5 ‘Human Anatomy, Blakiston’a Son & Publisher.) A 


Fic. 1. Shows anatomical contrasting 
species of male vs. female pelvis. (From 
Morris’ “Human Anatomy,” P. Blakis- 
ton’s Son & Co.) 


although the lesion is usually extraperi- 
toneal, it may be intraperitoneal. This 
complication cannot be ruled out until the 
patient has voided clear urine, or the condi- 
tion of the urinary tract has been more 
completely investigated by catheterization 
or even cystoscopic examination. 

A patient with an injury to the pelvis 
should be very thoroughly examined to 
determine how seriously he may be injured 
and whether an open operation, other than 
reduction of the fracture, is indicated. 
Immediately after admittance to the hos- 
pital, if the patient is not too seriously in 
shock, roentgenograms should be taken 
with meticulous care and consideration. 
This should be followed by a painstaking 
examination to determine the condition 
of the soft parts or other injuries. If the 
patient is not in severe shock, appropriate 
measures should be followed by the secur- 
ing of a specimen of urime and, if necessary, 
by catheterization. The presence of ab- 
dominal pain, with rigidity and dullness in 
one or both flanks may or may not mean 
intra-abdominal complications. 


Fic. 2. This represents the plaster cast ap- 
plied to the lower limbs in fractures of the 
pelvis in which a Roger Anderson well leg 
splint has been incorporated. It also shows 
the turnbuckles as used in applying them 
to the plaster cast in the treatment. 


the ilia and pressing the hands together, 
there is complaint of pain in the pelvis, it 
is not infrequently pathognomic of a frac- 
ture of some of the bones of the pelvis. 
Certainly, with this finding, the attention 
should be directed to the pelvis for a 
thorough inspection for deformity and 
swelling. It is almost axiomatic to avoid 
violent manipulation, and to depend upon 
the roentgenogram for the final diagnosis 
as to the presence of a fracture. 

Following the careful examination and 
confirmation of the diagnosis, the attention 
should be directed to the treatment which 
will best restore complete normal function 
or approach it as nearly as possible. The 
importance of this restoration of function 
differs in the male and female pelvis. In 
the male, a normal weight bearing pelvis 
may be all that is necessary to restore 
function and permit the patient to re-enter 
his previous occupation as the wage earner 
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of the family. In the female all this is true; 
but, in addition, there is a very different 
function to be performed by her pelvis, 
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it may constrict the pelvic outlet and 
interfere with delivery. 
‘“‘We believe that one should not adopt 


Fic. 3. Shows a complicated fracture of the pelvis 
involving both rami, and a fracture through 
the fracture and separation through the pos- 


Fic. 4. End result of fracture shown in 
Figure 3. This patient delivered a 
normal baby by a midwife. 


terior part involving the sacroiliac joint; 


before treatment. 


the normal restoration of which is of very 
great importance to her, especially if she 
is of the child-bearing age. In my humble 
opinion, I know of no other group of 
fractures which requires keener surgical 
judgment throughout the course of treat- 
ment than these severe and complicated 
fractures of the pelvis, especially in the 
female. It is not enough merely to save the 
lives of these women and to enable them 
to walk upright. Their pelvic bones must 
be restored anatomically to permit normal 
gestation and delivery. 

Caldwell,? of Cincinnati, back in 1919, 
described his treatment with sand bags, 
Buck’s extension and attempts at reduc- 
tion of the fractures through the vagina or 
the rectum. He stated, “In women who 
expect to bear children, the deformity must 
be corrected if it is humanly possible to do 
so.” In this statement, I agree with him one 
hundred per cent. I do not approve of his 
method. 

Key and Conwell,’ commenting on this 
subject, said, “It is the opmion of many 
obstetricians that the position of the frag- 
ments in fractures of the pelvis is of con- 
siderable importance as regards future 
pregnancies. It is true that, if a woman has 
a very bad position in the pelvic fracture, 


any unusual method in an effort to obtain 
perfect position of the fragments in frac- 
tured pelves in women in order to retain 
the normal pelvic outlet. In other words, 
fractures of the pelvis in women should be 
treated in the same manner as fractures in 
men and, if necessary, a cesarean operation 
can be performed should the occasion 
arise.” 

I do not agree with this. If it is humanly 
possible, and I believe it is, to reduce the 
most severe fracture of the pelvis in the 
female to such an extent that it will not be 
necessary to subject motherhood to cesa- 
rean section, then our efforts are truly 
worth while. One should not be content to 
accept unreservedly the recommendation 
of cesarean section which our present day 
authors would have us adhere to, a pro- 
cedure which is to me, for the most part, 
not acceptable. 

It is my belief that the types of severe 
pelvic injuries that have come to my atten- 
tion have been treated in a far more 
scientific manner than the present-day 
accepted technic, with results which justify 
this conclusion. I believe that one should 
devote himself assiduously to the preven- 
tion of residual deformities and disabilities, 
especially in a female, because her pelvis 
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is to be called upon to perform the duties 
incumbent in childbirth. 
One is at all times confronted with the 


mant in the face of the older, generally 
accepted beliefs. We cannot lean too 
strongly in any direction, but we can search 


Fic. 5. 


problems of anatomical and functional 
restoration of the fractured parts. This is 
particularly important in those cases in 
which the fragments have been severely 
distorted and marked deformity of the 
pelvis is present. 

A thorough study of carefully made 
roentgenograms is necessary in order to 
know the type of fracture present and thus 
to be able to decide upon the best plan of 
treatment. The method of choice should 
be that which will best restore and preserve 
the normal continuity of the pelvis with 
particular emphasis upon the anatomical 
restoration of the pelvic ring. Such restora- 
tion will obviate sequelae which may 
appear a year or more later. These would 
involve the posterior region of the pelvis, 
sacroiliac and lumbosacral joints. Proper 
treatment will prevent these complications. 

The restoration of the normal pelvic 
outlet, both in the male and female, is far 
more important than has heretofore been 
stressed and emphasized in the literature. 
It is not enough to save the lives of these 
patients. We must pay more attention to 
the prevention of disability. 

In the practice of medicine, we must not 
allow our empirical tendencies to lie dor- 


Fic. 6. 

Fic. 5. Shows a complicated fracture of the female pelvis, rami on both sides 
and posterior fracture dislocation involving the sacroiliac and that portion 
of the ilium in that vicinity; before treatment. 

Fic. 6. End result of the fracture shown in Figure 5, two years after treatment. 
This patient delivered a normal baby by a midwife. 


for newer and better methods than those 
at our immediate command. It is up to us 
to evaluate newer concepts and, if these 
prove to be more acceptable, we should 
discard the older ones. “Be not the first to 
lay the old aside, nor yet the first by whom 
the new is tried.” 

Certainly the restoration of a fractured 
pelvis to its normal contour has not been 
stressed properly in former writings. We 
have been too prone to be satisfied with 
results, particularly in fractures of the 
male pelvis, which permits the individual, 
in spite of marked residual deformity, to 
carry on his occupation. 

Another author, bearing this out, stated, 
‘Attention is called to the excellent results, 
but no improvement was accomplished as 
regards the position of the displaced 
fragments.” 

Statistics show that go per cent of frac- 
tures of the pelvis prior to 1923 occurred in 
the male. Since 1923, fractures of the pelvis 


in women have amounted to almost 50 per 


cent of the total civilian cases. Seventy- 
five per cent of these pelvic fractures in 
women were received in automobile acci- 
dents. Fractures of the pelvis are no longer 
merely industrial in origin but more and 
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more are resulting from automobile acci- 
dents. This change has resulted in more 
fractures of the female pelvis and certainly 
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in ages from twenty-five to thirty-five 
years. I must emphasize again, this is an 
age period very important to the female 


Fic. 7. Is a complicated fracture, the first one treated 
by this method under my care. Notic: the marked 


distortion of the pelvic outlet. 


should have brought with it a different 
conception on our part concerning the 
importance of restoration of the female 
pelvic outlet to normal. 

This presentation is based upon my own 
observation and treatment of sixty-six 
patients. The majority of these involved 
isolated injuries to the pelvic ring, com- 
bined injuries to the pubic segment, and 
combined injuries to the pubic and iliac 
segments of the pelvic ring. There were 
two cases of fracture of the acetabulum 
associated with dislocation of the head of 
the femur and one severe complicated 
fracture of the pelvis with complete dis- 
location of the femoral head. It is a well 
known fact that most pelvic fractures 
involve the pubic segment of the pelvic 
ring. These heal satisfactorily. On the 
- other hand, combined fractures of the 
pubic and sacroiliac segments are likely to 
result in serious disabilities unless the dis- 
placed fragments are correctly reduced. 
Fractures of this type require careful 
evaluation of the damage and meticulous 
care and treatment to secure an end result 
which will be both anatomically and 
functionally satisfactory. 

Early in the spring of 1935, I saw three 
patients of this series, all women, ranging 


Fic. 8. Shows the end results five years after 
treatment, with mild distortion but with a 
normal pelvic outlet. This patient has had 
three normal deliveries; no cesarean section 
was necessary. 


pelvis because of the function of childbirth. 
I cannot definitely state whether the 
importance of this function had been pro- 
foundly impressed upon me prior to this 
time. 

One of the patients asked, point blank, 
“Will it be possible for me to deliver a 
baby through my distorted pelvis?” This 
young woman, twenty-five years old, and 
a mother of two children at the time, had 
sustained a severe, crushing fracture to the 
pelvis which involved both sides of the 


-_pubic segment, superior and inferior rami, 


producing a very severe deformity. The 
x-rays showed an extremely distorted out- 
let of the pelvis. If this were left in the 
original position, although it probably 
would unite, normal childbirth would have 
been impossible. 

We undertook to set this fracture in the 
manner which had been employed in the 
treatment of earlier cases: the Bradford 
frame was used with the patient supported 
in a canvas hammock, according to Con- 
well’s method, with Buck’s extension to 
both legs, or, as has been recently em- 
phasized by R. Watson-Jones, by a process 
of immobilization of the pelvis in lateral 
recumbency. 
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Careful x-ray check-up failed to show 
satisfactory reduction. The method of 
treatment advocated by Dr. S. A. Jahss, 
of New York, was then used. This method 
employs the use of the lever principle of 
reduction. This is brought about by the 
application of plaster casts to both limbs 
from the groin to include both feet in which 
three turnbuckles are incorporated. 

In a series of forty-three cases, of which 
twenty-one were female and twenty-two 
male, all, with the exception of three have 
been treated by the basic principles 
advocated by Dr. Jahss or a modification 
developed from my own experience with 
it. In those severe cases in which there was 
an involvement of the pubic segment of 
the pelvic ring on both sides anteriorly 
or extensive fracture through the segment 
of the pelvic ring on both sides anteriorly 
or extensive fracture through the posterior 
portion of the sacroiliac jomt, we found it 
necessary to Incorporate more traction. 
To accomplish this we utilized the Roger- 
Anderson well leg splint along with the 
use of the turnbuckles. In those cases in 
which we used the Roger-Anderson well 
leg splint and the turnbuckle combined, 
only two turnbuckles were found neces- 
sary. As stated before, when the Roger- 
Anderson splint is not indicated, three 
turnbuckles are used. 

The only indications for the use of the 
Roger-Anderson well leg splint are in those 
cases in which it is deemed necessary to 
have a great deal of traction in order to 
bring the upward-displaced and distorted 
pelvis down to its normal position. With 
the use of the turnbuckles, it is possible, 
by the leverage action, to spread the pelvic 
ring and restore the pubic fragments into 
anatomical position, thereby restoring the 
pelvic ring, anatomically. In the female, as 
stated before, this is paramount and can 
be accomplished by either method, depend- 
ing on the type of fracture. 

In those cases in which the Roger- 
Anderson well leg splint is not employed, 
we use the three turnbuckles and manipu- 
Jate until the desired effect is attained 
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from the application of the turnbuckles 
into the plaster cast, which is applied only 
from the groin down to and including the 
feet. We have never found it necessary in 
any of our cases to immobilize or apply 
bandage, plaster, canvas strips or adhesive 
about the pelvis. Following the reduction, 
the patient is able to sit up in bed or be 
rolled about in a wheelchair as desired. 

There has not been a single case in this 
series in which we have not been able to 
restore the anatomy of the pelvis com- 
pletely and satisfactorily. We have the 
good fortune to be able to show you in two 
of these cases a fetus in the pelvis, prior to 
the delivery, and the condition of the pelvis 
after delivery. (Figs. 3 and 4.) In both of 
these cases, prior to pregnancy, there was a 
severe type of multiple comminuted frac- 
ture, including a complete breakdown of 
both rami, and a fracture posteriorly 
adjacent to the sacroiliac joint. One of 
these patients, a colored female, was de- 
livered by a mid-wife without cesarean 
section and without complications. 

There should be no occasion for authors, 
in writing in the future, to have to report 
as one did recently, in speaking of the 
Jahss method: ‘A. S. Jahss reported a 
method of treatment of fractures of the 
pelvis in the Journal of Bone and Joint 
Surgery, in which two turnbuckles im- 
bedded in plaster cast, extending from the 
groin to the end of the toes on both legs 
were used to overcome the protrusion of 
the femoral head into the pelvis. This 
method, he says, has attractive features, 
but the necessity of considerable pressure 
against the sides of the thighs, and the 
fact that traction, which is important in 
the restoration of the joint space cannot 
be applied, seems to develop serious de- 
fects in this method. We have no experi- 
ence with this form of treatment, however, 
and so cannot speak with any authority 
as to its effectiveness.” 

One should not be too prone to criticize 
unless he has thoroughly tested the method 
in question or at least is acquainted with 
the subject under discussion. 
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The title of Dr. Jahss’s paper, Injuries 
Involving The Ilium, was probably mislead- 
ing. However, the method of treatment 
advocated and offered by him has been 
the principle on which we based our en- 
deavors. With certain modifications, we 
have been able, by meticulous care, to 
reduce and restore fractures of the pelvis 
coming under our care completely and 
anatomically. Since 1935, I have continued 
to use the turnbuckle principle in the 
treatment of all patients with fractures of 
the pelvis, by applying Dr. Jahss’s basic 
principle. 

Our technic is very simple, so simple in 
fact that we have never found it necessary 
to administer an anesthetic for the actual 
reduction of the fracture itself. This is in 
marked contrast to the usual surgeon’s 
technic, in which deep to profound anes- 
thesia is recommended. 

The patient, for the reduction, is taken 
to the plaster room or the surgical room in 
the hospital where the plaster cast is 
applied to both limbs from the groins down 
to the tip of the toes, in which three turn- 
buckles are incorporated and adjusted 
mechanically. In cases in which the Roger- 
Anderson well leg splint is to be used, this 
is applied according to the same basic 
method but is followed by the incorpora- 
tion of two turnbuckles instead of three. 
In our use of the turnbuckles, which may 
be purchased at any hardware store, we 
have found that the addition of a right 
angle bar to the end of the turnbuckle for 
incorporation into the plaster cast makes 
for a firmer and a more secure fixation. 
Following whatever method of application 
that may have been used, after the cast 
has become firmly set, the turnbuckles are 
then adjusted to accomplish the reduction. 
This can be done without anesthesia, as in 
all our cases. 

The turnbuckle principle has a range of 
usefulness far greater than for injuries 
involving only the ileum or for treatment 
of fractures of the acetabulum with central 
dislocation of the femoral head. In three 
cases in which we had dislocations of the 
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femoral head associated with fractures 
either in the acetabulum or involving the 
rami, and in one in which there was severe 
fracture through the sacroiliac region, by 
using the Roger-Anderson well leg splint 
and two turnbuckles on the first three 
cases, and three turnbuckles alone on the 
other, we completely reduced the fractures 
in question. 

It is my firm conviction that a series of 
sixty-six cases, the majority of which were 
of the most severe types, is sufficient mate- 
rial from which to reach definite deductions 
and conclusions as to the merit or demerit 
of the method advocated here. I am firmly 
convinced that all overhead frames, canvas 
hammocks, canvas strips, Buck’s exten- 
sion, posterior shells and plaster immobili- 
zation of the trunk and lower limbs 
advocated and used in the past for treatment 
of fracture of the pelvis can be relegated to 
the dump heap. This statement is not 
based on enthusiasm but is a practical 
appraisal of the results achieved. 

It is my further opimion that fractures 
of the pelvis should be given careful con- 
sideration with thoughtful evaluation of 
the damage done, and certainly meticulous 
treatment Is necessary to secure satisfac- 
tory end results that will meet all future 
requirements. 

Both Jahss’s method and the method of 
incorporation of the Roger-Anderson well 
leg splint have been referred to in the litera- 
ture prior to this time. Paul B. Magnuson, 
in his second edition on Fractures has men- 
tioned a somewhat similar method, using a 
board in place of a turnbuckle. The use of 
the Roger-Anderson well leg splint was 
referred to in literature in 1939. I have 
been using all of these methods since 1935, 
but have not heretofore presented my 
results, as I have wanted to be satisfied 
with the principle, based on a sufficient 
amount of material to be incontrovertible. 
At the same time, I have wanted to be 
thoroughly convinced that this series has 
ample merit and has produced results satis- 
factory enough to warrant its presentation. 
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No attempt is being made here for 
priority or any other claim on these 
methods. The only thought is to offer to 
you further suggestions and conclusions 
on the treatment of these fractures. 

In conclusion, it is my opinion that these 
methods are sound, logical, and meet all 
the basic mechanical requirements needed 
to restore the pelvis anatomically. Func- 
tional result will follow anatomical restora- 
tion in any and all types of fractures, from 
the simplest to the most complicated. If 
we remember that fractures of the pelvis 
must be treated by the same principles as 
fractures elsewhere, and, too, if we remem- 
ber that these injuries, serious as they 
sometimes are, may and can be greatly 
relieved and even completely restored to 
normal function by the application of 
sound mechanical reason, well applied, a 
great deal, if not all the apprehension felt 
by both the surgeon and the patient can 
be entirely relieved. 
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EVOLUTION OF GASTROSTOMY 


Jutius L. Sprvack, M.D. 
Associate Professor of Surgery, University of Illinois College of Medicine 
CHICAGO, ILLINOIS 


HOUGH gastrostomy is one of the 

oldest gastric operations, certain difh- 

culties connected with its execution 
are not yet overcome. This may explain 
why so many methods have been de- 
scribed; of these few have new features, 
while others are merely a rediscovery of 
old methods, which became obsolete and 
were entirely forgotter.. Some methods 
were not sufficiently publicized at the 
time of their introduction but later were 
rediscovered and by able presentation 
became widely used. In several instances 
the authors used identical words for 
different ideas and methods, which proved 
a source of confusion to some writers 
who did not see any difference in the 
methods because of the similarity in their 
wording. It is obvious, therefore, that a 
historical review of the most important 
methods and their evolution is timely. 


HISTORICAL NOTES 


This operation is one of the earliest 
performed on the stomach. It was first 
performed by Daniel Schwaben,! in 1635, 
for removal of a knife, accidentally swal- 
lowed. It was an intended gastrotomy, but 
a gastric fistula was formed, thus becoming 
a gastrostomy. Several cases? of traumatic 
gastrostomies were known in the eighteenth 
century; some of these patients lived for 
decades, taking food through the gastros- 
tomy opening and evidently enjoying good 
health. To Christian A. Egeberg® belongs 
the credit of being the first who suggested 
it as a planned operation for feeding the 
patient in case of impermeable esophageal 
strictures and who in 1837 presented a 
paper on this subject before the Christiania 
Medical Society. He not only suggested 
the operation, but gave an outline of its 
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surgical technic, which for many decades 
was followed by surgeons. 

Bassow,‘ in 1842, made several gastros- 
tomies on dogs, and Blondot® at about the 
same time also did it on dogs for physiologic 
investigations. The first who performed it 
on a human being was Sédillot, of Strass- 
bourg, who performed his first operation® 
in 1849 and the second’ in 1853. He used a 
metallic cannula and covered it with a cap, 
to prevent the escape of gastric contents 
outside. After that this operation was done 
in different countries. The first case in 
Denmark and the third on record was done 
by E. Fenger,’ of Copenhagen in 1853. 
He was the first to introduce the left 
oblique abdominal incision running paralell 
to the left costal arch and which is known 
since that time as “‘Fenger incision.” 

In England, it was done for the first 
time in 1858 by J. Cooper Forster,’ in 
Gemany by VanThaden,” of Kiel, in 1866, 
in the United States by F. F. Maury,?! of 
Philadelphia, in 1869, in Russia by N. W. 
Sklifassofski,!? in 1879. 

The first successful gastrostomy is usu- 
ally attributed to Sydney Jones,'* of 
London, whose patient, operated upon in 
1875, lived forty days following the 
operation. 

The first successful case in France was 
done by Verneuil,'* in 1876, on a young 
man, age seventeen, who swallowed cor- 
rosive material. The first successful gas- 
trostomy in Germany was done by Schoen- 
born,” in 1876, whose patient died three 
months after operation. Some writers 
unaware of Schoenborn’s case attributed 
the first successful gastrostomy in Ger- 
many to Trendelenburg,'® who operated 
in 1877 on an eight-year old boy who 
swallowed corrosive material. The child 
recovered 
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Several difficulties confronted the sur- 
geons of those days, among which the 
most important were leakage of gastric 
contents and peritonitis. Among other 
complications arising from time to time was 
the detachment of the stomach from the 
abdominal wall and slipping back into the 
peritoneal cavity; the colon occasionally 
was mistaken for the stomach and colos- 
tomy was done instead of gastrostomy. All 
these difficulties were overcome in a com- 
paratively short time with the exception 
of leakage of gastric contents. Many 
ingenious devices were offered to overcome 
this difficulty. All these methods can be 
classed into several groups. 


CLASSIFICATION OF METHODS 
All the procedures described can be 


grouped into several classes: 


I, Formation of a Gastric Cone, the Base 
of Which Is Attached to the Abdominal 
Wall. This is the oldest method of gas- 
trostomy. It was practiced by Sédillot,®’ 
Fenger® and other pioneers in gastrostomy. 
It is characterized by pulling out a small 
gastric cone and by suturing its base cir- 
cularly to the parietal peritoneum. The 
surgeons relied upon contractibility of the 
muscles of the gastric wall and on redun- 
dance of the gastric mucosa plugging the 
gastric opening and making the stomach 
water-tight. However, if the opening of 
the stomach was made large or if the 
mucosa was shallow the contents leaked 
and for these reasons this group gave away 
to other groups. This group has several 
variations: 

1. Utilization of the rectus muscle as a 
sphincter compressing the cone. This 
factor serves as an additional aid to 
previously described factors in making 
the stomach water-tight. However, it does 
not always accomplish it. 

a. Method of von Hacker," described in 
1886: It consists of carrying a cone from 
the anterior gastric wall through the split 
fibers of the left rectus abdominis muscle. 
It was hoped that these fibers will com- 
press the gastric cone efficiently and make 
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the stomach water-tight. However, it did 
not prevent leakage. Though this method 
is usually credited to von Hacker, it was 
done long before him. Troup® operated 
by this method in 1867, Maury" in 1869, 
Schoenborn® in 1878, to mention only a 
few. 

b. Girard’ method, described in 1888: 
He opened the abdomen longitudinally by 
a left midrectus incision, split a portion of 
the left rectus muscle on each side of the 
opening making on each side a muscular 
band 2 cm. wide and 10 cm. long. Then he 
lifted these band-like portions and crossed 
each other at their extremities so as to 
form a sphincter and fixed the end in such 
position by suturing. Next, a gastric cone 
was brought outside the abdomen through 
this sphincter, the base of which was 
sutured to the circumference of the sphinc- 
ter; the apex of the cone was opened and a 
rubber tube inserted. 

2. Utilization of cartilages of adjoining 
ribs as a stop-cock—Hahn?? method: The 
abdomen is opened and a portion of the 
anterior gastric wall is selected; this is 
carried outside through another opening 
made between the cartilages of the left 
eighth and ninth ribs. He expected these 
cartilages to act as a stop-cock. 

3. Carrying of the gastric cone through 
oblique channels through muscles, fascia 
or under the skin. This principle of forming 
a tortuous instead of a direct canal is one 
of the most effective methods of preventing 
leakage. 

a. Ssabanejev?!:? method and its modi- 
fications (Jaboulay,* Lucy*4): this 
method a gastric cone is brought outside 
the abdomen through a Fenger incision. 
A small skin incision 3 cm. long is made in 
the sixth or seventh intercostal space at 
the left mamillary line. The skin is un- 
dermined from this incision until it reaches 
the abdominal incision and a portion of 
the anterior gastric wall is carried through 
the subcutaneous channel so that 1 cm. 
of the stomach is brought outside the small 
incision. The stomach is sutured to the 
parietal peritoneum and the abdominal 
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wall is closed. The apex of the cone is 
opened and its lips are sutured to the skin. 
A catheter is introduced whenever feeding 
should be done. The rest of the time there 
is a bandage compressing the gastric cone 
to the bony chest wall. The drawback to 
this method is that it requires a large 
stomach, whereas, as a rule, whenever 
gastrostomy is needed the stomach Is small 
and contracted. This method of Ssabanejev 
was reported by Vinokurov in_ 18go. 
Rudolph Frank,” of Vienna, not knowing 
of the work of Ssabanejev, described it in 
1893. However, the priority belongs to 
Ssabanejev. 

b. Hartman?® method, described in 1897: 
The abdomen is opened by a left para- 
median incision and a gastric cone is 
brought outside the abdomen, then carried 
laterally bebind the rectus muscle and 
then brought forward through the rectus 
muscle split in its middle third, so that the 
skin opening is about 214 cm. away from 
the midline. Thus the fistulous tract is 
compressed at two places: between the 
rectus muscle and its posterior sheath and 
between the fibers of the left rectus 
abdominis muscle. 

4. Torsion methods in which the 
gastric cone is rotated axially. 

a. Ullmann” method, employed in 1894: 
The gastric cone is brought outside the 
abdominal cavity and torsion of 180 
degrees is made, then suturing the base 
of the twisted cone to the parietal perito- 
neum. The apex of the cone is then opened 
and the lips are sutured to the skin. 

b. Souligoux®?? method, published in 
1902: It consists of two twists: one is made 
of 180 degrees as soon as the stomach is 
brought outside the abdominal cavity and 
the base of the twisted cone is sutured to 
the parietal peritoneum; another twist of 
120 degrees is made and the cone sutured 
to the anterior sheath of the rectus muscle; 
the apex of the cone is then opened and the 
lips are sutured to the skin. 

c. Helferich® method, described in 1895: 
It is a combination of a Ssabanejev and 
Ullmann’s method. The operation is done 
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exactly as in Ssabanejev’s method with 
this difference only that the apex of the 
gastric cone brought outside the small sub- 
cutaneous opening on the chest is rotated 
at 180 degrees, opened and sutured to the 
lips of the skin. 

II. Formation of a Channel from the 
Anterior Gastric Wall. The general prin- 
ciple of this group consists of making a 
channel from the anterior gastric wall 
which is lined with serosa. While this adds 
to the water-tightness of the stomach, 
it introduces an objectionable feature, 
namely, the channel lined with serosa has a 
tendency toward obliteration. This general 
group can be subdivided into several 
subgroups: 

1. Formation of a channel by suturing a 
portion of gastric wall over a rubber tube. 
The channel lies horizontally. 

a. Witzel*! method, described in 1891: 
A portion of the anterior gastric wall is 
delivered outside the abdominal cavity. 
A small opening is made in the anterior 
gastric wall through which is inserted a 
rubber tube for a distance of one inch. The 
rubber tube is placed on the gastric wall 
in a direction upward and to the left; two 
folds of the gastric wall are sutured over 
the rubber tube for a distance of 4 cm. 
Thus the opening into the stomach oc- 
cupies the lowermost portion in the 
channel and resembles the course of a 
ureter. 

b. Gernez*?** modified the Witzel 
method in this respect that he placed the 
opening on the fundus, so that the opening 
into the stomach occupies the highest point 
of the channel. 

2. Formation of a channel lined with 
serosa by invagination of the cone by a 
purse-string suture (Stamm) or by Lembert 
suture (Fontan, Kader). The channel lies 
vertically and the opening into the stomach 
is at its bottom. 

a. Stamm** method (Figs. 1 and 2), 
described in 1894: The abdomen is opened 
and a portion of the anterior gastric 
wall is delivered outside. A circular purse- 
string suture is made with a radius of 
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one inch. The stomach is opened at the 
center of this circle and a rubber tube 
No. 15 American scale is inserted for 
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same feature is the main objection for 


permanent gastrostomy. 
b. Fontan**** method (Fig. 3): The 


Fic. 1. Stamm method of gastrostomy. A, seromuscular purse-string suture; 
B, opening of the stomach, insertion of a catheter and its transfixion by a 
catgut suture; C, tying the ends of the purse-string suture. 


a distance of one inch and the tube 
fastened to the gastric lip by a silk or 
catgut suture. The purse-string suture Is 
drawn together and the ends are tied. Six 
interrupted sutures fasten the stomach to 
the parietal peritoneum; each end of the 
purse-string suture is passed through the 
entire thickness of the corresponding ab- 
dominal lip and both ends tied to each 
other. The good features of this method 
are that it has a simple technic and that 
the channel has a tendency toward spon- 
taneous closure which is good for a tem- 
porary type of gastrostomy. However, the 


abdomen is opened and a gastric cone is 
sutured at its base to the parietal peri- 
toneum along the entire circumference of 
the cone. The apex of the cone is then 
grasped by a forceps and the cone is 
invaginated, like a finger of a glove with 
the forceps being used as an axis. The 
contacting crests of the fold on each side 
of the forceps are sutured to each other by 
a series of interrupted sutures and the 
forceps is withdrawn. A knife is introduced 
into the channel where the forceps was 
before and the base of this channel is cut; 
a rubber catheter is introduced and fixed 
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to the stomach at the upper end of the 


channel. 


c. Kader*? method: It consists of insert- 
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efficient, as in all of them with exception 
of the Andrews’ the lumen of the channel 
is not lined with mucosa and, therefore, 


Fic. 2. Stamm method of gastrostomy. D, fixation of the base of the gastric 
cone to the parietal peritoneum; E, cross-section, showing the catheter pass- 
ing through the anterior abdominal wall and gastric channel lined with 


serosa. 


ing a rubber tube into the stomach, trans- 
fixing It to the anterior gastric wall and 
forming a channel by suturing to each 
other the crests of two vertically placed 
folds, one on each side of the rubber tube. 

Comparing these three methods (Stamm, 
Fontan and Kader) we can see that they 
are identical: in each method we have a 
vertical channel lined with serosa at the 
bottom of which is the opening leading into 
the stomach. (Compare Fig. 2£ with Fig. 
3p.) The minor technical differences are 
only that Stamm forms the channel by a 
purse-string suture, Fontan by vertical 
Lambert and Kader by horizontal Lambert. 
The priority belongs to Stamm. 

3. Intramural methods. The character- 
istic feature of this group is that a channel 
is established in the thickness of the 
gastric wall through which a catheter 
passes into the lumen of the stomach. It 
was hoped by originators of this group that 
the channel will not obliterate because it is 
not lined with serosa and that it will be 
water-tight on account of valvular action 
of the gastric wall. 

However, these methods did not prove 


still retains the tendency to obliterate. The 
method of the Andrews’ overcomes both 
these difficulties, as it runs intramurally 
and is lined with mucosa. In the time of its 
description in 1894 it was the most efficient 
though technically the most complicated 
method. However, the tubular methods 
and particularly the tubovalvular method 
accomplished the same in a simpler way. To 
this group belongs the methods of Andrews 
and Andrews,** Marwedel,*® Schnitzler,* 
Fisher?! and recently Soresi*? (1937). 

a. E. Andrews and E. Wyllys Andrews* 
operation: The abdomen is opened and a 
portion of the anterior gastric wall is 
brought outside. A longitudinal incision 
two inches long is made on the anterior 
gastric wall, starting from the upper part 
of the exposed stomach. A portion of the 
anterior gastric wall just below the incision 
is delivered through the gastric incision and 
spread out flat. From the lower end of the 
cut, two incisions are made _ through 
mucous membrane, one to the right and 
the other to the left, each extending about 
three-quarters of an inch laterally from the 
lower end of the main incision. From the 
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end of each of these two mucous membrane 
incisions, another incision is made down- 
ward through the mucous membrane 
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each other over the previously formed 
tube, thus transforming it into an intra- 
mural channel through the lumen of which 


“Serosa 


Mucosa’ 


Plica mucosac 


Fic. 3. Fontan method of gastrostomy. 4, fixation of gastric cone to the 
parietal peritoneum; B, inversion of the cone as a cavity of a Bishop’s 
mitre; C, seromuscular suturing of the crests of two folds; D, cross-section, 
showing catheter passing through the anterior abdominal wall and 
through a gastric channel lined with serosa. Note that this method is 
identical with Stamm’s, as is clearly seen from their respective cross- 


sections. 


parallel to each other and to the axis of 
the body for a distance of one and one-half 
inches. At the lower ends the two incisions 
are turned at a right angle toward each 
other, but not meeting, a separation of one- 
third of an inch being left between them. 
Next, a rubber tube, No. 10 English 
catheter scale is laid on this quadrangular 
mucous flap and the edges of the flap 
are sutured to each other over the 
catheter, thus forming a tube. The edges 
of the retracted mucosa are sutured to 


passes the rubber tube. The opening in the 
stomach is then closed. 

b. Marwedel*® method: The abdomen is 
opened and a portion of the stomach is 
delivered outside. A seromuscular incision 
is made on its anterior wall midway be- 
tween the greater and lesser curvatures and 
parallel to them. Each seromuscular lip is 
separated from the underlying mucosa, 
thus procuring a wide mucosal bed for the 
rubber tube; a small opening is made 
through the mucosa and a rubber tube 
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introduced through it into the lumen of the 
stomach. A transfixion suture is placed on 
the tube and the mucosa; the tube is laid 
upon the mucosa and the seromuscular lips 
are sutured to each other over it. 

III. Utilization of an Already Existing 
Tubular Structure in the Abdominal Cavity 
Lined with Mucosa. To this group belong 
the method of Tavel** who utilized a 
jejunal loop and Kelling’s who utilized a 
loop of transverse colon. This group has no 
advantages over the previous one; as a 
matter of fact they are not as water-tight 
and technically they are more complicated. 

a. Tavel method: After the abdomen is 
opened a high jejunal loop two inches long 
is resected leaving it attached to its mesen- 
tery. The continuity of the intestinal tract 
is re-established by an end-to-end anas- 
tomosis. The aboral end of the resected 
loop is implanted into the anterior gastric 
wall and the oral end is brought outside 
the abdominal cavity. Being lined with 
mucosa this tube will not obliterate. How- 
ever, this method does not prevent leakage 
and being a method of some technical 
magnitude it did not find many followers. 

IV. Tubular Methods in Which a Tube 
is Formed from a Flap of a Gastric Wall. A 
common feature of all these methods is that 
the tube is lined with mucosa and for this 
reason does not obliterate. These methods 
depend for their water-tightness upon the 
sphincteric action of the abdominal wall 
muscles and on the size of the mucosa of 
the stomach which blocks the base of the 
tube. The weak point of this group is that 
in making the tube the compressing action 
of the gastric wall which contributes to 
water-tightness is lost. 

Among the variations should be men- 
tioned the following: 

1. Methods in which the tube is made from 
the anterior gastric wall: a. Depage** 
method: It was described in 1go1. A 
quadrangular flap is made from the 
anterior gastric wall with the free end 
close to the lesser curvature. The edges of 
the lips of the flap are sutured to each 
other forming a tube the base of which is 
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close to the greater curvature and the 
opening in the stomach is closed. 

b. Janeway*** method, suggested in 
1913: The flap in this method has its free 
end close to the greater curvature and 
when the tube is made, its base lies close 
to the lesser curvature; in other words, the 
opening leading into the stomach is above 
the fluid level and for this reason leakage 
is less frequent than in the previous 
method. 

c. Hirsh” method: He suggested a 
method in 1911 in which the flap has its 
free end close to the pylorus running from 
the lesser to the greater curvature. In this 
method the blood supply going to the flap 
is cut from both sources, from the blood 
vessels of the lesser and of the greater 
curvature. 

2. Methods in which the tube is made 
from the anterior and posterior gastric 
walls. a. Beck-Carrel*® method, suggested 
in 1905: The tube is made from a narrow 
quadrangular flap, the Jong sides of which 
are produced by cutting the anterior and 
the posterior gastric walls parallel to the 
greater curvature and the free end by 
cutting the connecting distal points of the 
two previous lines. The flap is turned orally 
and a tube is formed. The opening leading 
into the stomach is closed. The tube is 
brought in front of the chest wall and used 
as the lower portion of a_prethoracic 
esophagus. Later, some surgeons attached 
this tube to the abdominal wall and used 
this tube for gastrostomy purposes. The 
same method was suggested by Jianu, in 
1912, and it is known by many by this 
name. However, the priority belongs to 
Beck-Carrel. 

b. Partsch* method, suggested in 1935: 
The tube is formed from both curvatures 
from a flap which is a reversed Beck-Carrel 
flap. | 

V. Tubovalvular Methods. These are 
characterized by forming a tube from a 
gastric flap and a valve at its base. The 
tube is lined with mucosa and does not 
obliterate; the valve closes the base of the 
tube thus making the stomach water 
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tight. Attempts to make the stomach 
water tight were made by surgeons from 
the time of inception of gastrostomy. It is 
an interesting fact that in many different 
methods the surgeons who offered their 
devices called them valves, valvular mech- 
anisms, and in some cases employed the 
word sphincter, using it interchangeably 
with the word valve. Sédillot in his de- 
scription of a metallic cannula, consisting 
of two parts called each of the components 
parts “‘a valve.’ Witzel in describing his 
method in 1891 in which the channel runs 
obliquely compares it with the course of 
the ureter and claims that the stomach is 
water-tight due to its “valvular-action.”’ 
E. Andrews and E. Wyllys Andrews 
in describing their method analyze the 
Witzel’s operation and say: “‘the Witzel 
fistula thus formed resembled the ureter 
where it enters the bladder, and being 
valvular prevented leakage.”’ In present- 
ing their own method in which they formed 
an intramural gastric channel lined with 
mucosa they say about this channel “‘the 
valve of the stomach was in good working 
order and readily pervious to tubes.” 
In other words they claim that their valve 
is patent. Stamm describing his method 
asserts that when he draws the ends of the 
purse-string together it forms “‘a double 
sphincter” and later he refers to the same 
structure as “two sets of valves.” Here we 
have an example of a surgeon using the 
term sphincter and valve interchangeably. 

Senn described his method in 1896 under 
the title “‘Gastrostomy by a Circular 
Valve Method.” He says: ‘An incision 
about one-half inch in length made in the 
apex of the exposed cone. A rubber tube is 
inserted through this opening into the 
stomach and pushed down, so that the 
stomach wall is now inverted, forming a 
circular valve.” 

Fontan describing his method in 1896 
states that he formed ‘‘a channel re- 
sembling the hollow of a bishop’s mitre, 
thus constituting the valve.’”’ Here we see 
that he calls by the word ‘“‘valve” what 
we usually designate as a ‘“‘channel.” 
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a. Spivack’s tubovalvular method: Spi- 
vack®® utilized a portion of the anterior gas- 
tric wall to form a tube and the adjoining 
portion to form a valve (a cork, buttress). 
This valve consists of the entire thickness 
of the gastric wall which is doubled (Fig. 9), 
so that it is surrounded everywhere b 
mucosa. It differs from all other methods 
in which doubling of the wall took place 
(as in Witzel’s, Kader, Stamm, Fontan) 
in this respect that in bis method the doubled 
wall forming the valve is left intact and is 
placed at the base of a tubular canal and 
serves as a real buttress, whereas in all above 
mentioned methods the surgeon transformed 
this doubled wall into a channel, thereby 
reducing the valve to a mere fold of mucosa. 
In all their methods they relied upon water- 
tightness being achieved by the compress- 
ing ability of the gastric muscle, excess 
of the mucosal fold and tortuosity of the 
channel, while Spivack relies entirely on 
the power of the valve closing the tube 
hermetically. In Spivack’s method it can 
be demonstrated on dogs, that after the 
tubovalvular stomach is made, it can be 
removed in toto, filled with water until it 
becomes a distended balloon, turned with 
the tube down and not a drop leaks out 
from the stomach, whereas in no other 
method this can be achieved. 

We had many occasions to witness the 


‘holding power of the valve. In several 


cases the patients, having the tubovalvular 
gastrostomy, vomited through the con- 
stricted esophagus, ejecting the food, intro- 
duced through the gastrostomy opening, 
without a single drop leaking through the 
gastric stoma. This observation which 
Spivack made on his very first case of 
gastrostomy is mentioned by Lowry and 
Sorenson, and was observed several times 
by other surgeons. In several cases the 
tube sloughed off and still not a single drop 
leaked from the stomach. 


TECHNIC 


Step 1. Abdominal Incision. While any 
kind of abdominal incision can be made, 
we prefer to open the abdomen by a left 
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mid-rectus longitudinal incision four inches 
long starting immediately below the left 
costal arch. 
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constructed from the upper two-fifths of 
the flap, thus making the opening close to 
the greater curvature (Fig. 5); however, in 


Fic. 4. Spivack’s method of gastrostomy. A, Depage flap; 8, Janeway flap, c, Hirsch 
flap; D, reversed Hirsch flap. 


Step 2. Selection of Flap. A portion of 
the anterior gastric wall close to the fundus 
is delivered outside. A quadrangular flap, 
three inches long and two inches wide, Is 
outlined and each corner of it is grasped by 
Allis forceps. (Fig. 4.) If the stomach is 
small, the size of the flap may be made con- 
siderably smaller, however, the ratio of 
3:2 (height to width) should be preserved. 
That the gastrostomy flap may be con- 
siderably smaller is attested by the fact 
that several surgeons, including the origin- 
ator, made it on infants, children and on 
the small bowel. 

Step 3. Formation of the Valve. This is 


some cases the valve may be made from 
the lower two-fifths of the flap. 

a. A seromuscular bite is taken at a 
point of the line connecting the upper and 
the lower angles of the outlined flap at a 
distance of two-fifths of this line from the 
upper angle. Another seromuscular bite is 
taken through the upper angle of the same 
line. Each end of the thread is clamped-by 
a small forceps. (Fig. 54.) 

b. Another suture is placed at sym- 
metrical poimts along the vertical line 
connecting the upper and lower angles of 
the other side of the outlined flap. (Fig. 


5A.) 
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for making a tube in the subsequent 


c. A forceps is placed behind these 
steps.) 


threads and their ends are tied to each 
a. A 


other. (Fig. 2B.) 


d. A seromuscular suture unites the two 
opposite ridges starting from the end 
farthest from the operator. (Fig. 5B.) Care 
should be taken in doing so to suture the 
ridges at symmetrical places and not to 
encroach upon the lower portion of the 
flap. (The author saw few cases in which 
the surgeon doing this step started cor- 
rectly at one end and while suturing the 
opposite ridges reached the lower corner 
of the opposite side thus leaving no flap 


1 Fic. 5. Spivack’s method of gastrostom 


Step 4. Formation of the Tube. 


wis 


y. A, B and ¢, different stages of doubling 
the anterior gastric wall to form a valve. 


seromuscular vertical incision starting from 
the right upper angle is made up to the 
right lower angle; another seromuscular 
incision parallel to the first is made from 
the left upper to the left lower angle; a 
transverse seromuscular incision connecting 
the lower angles is made. Small blood 
vessels are seen traversing the mucosa; 
they are ligated doubly and cut between 
the ligatures, thus reducing bleeding to a 
minimum. Occasionally, we ligate the ves- 
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sels singly; then by cutting the mucosa, 
there is some bleeding from the flap, which 
serves as an indication that the blood 
supply to the flap is sufficient. (Fig. 6a.) 
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technical point of view this can be done 
by starting to close the stomach from 
below; or it can be done by starting the 
suturing from the upper angles of the flap 


Fic. 6. Spivack’s tubovalvular gastrostomy. a. seromuscular incision; B, the 
stomach is opened. 


b. The mucosa is cut along the three 
lines. The produced flap is reflected up- 
ward. (Fig. 6B.) At the base of this flap 
lies the valve, which was constructed in the 
previous step. It is*seen that the mucosa 
of the valve forms a dome, the apex of 
which reaches nearly to half of the height 
of the flap, the future tube. (Fig. 74.) 
When the flap will be transformed into 
a tube by the subsequent steps, this valve 
will hermetically shut off the lumen of the 
stomach from that of the tube. 

c. Suturing the flap into a tube. From a 


downwards, until the entire opening is 
closed. We prefer to do it in the following 
way: A bite ts taken through each upper 
corner of the flap; another thread takes a 
bite through each lower angle of the flap 
immediately above the point where the 
seromuscular suture was inserted in Step 
3. (Fig. 7A.) The ends of the upper thread 
are tied to each other; the same is done with 
the ends of the lower thread. Thus a tube 
is formed, the upper and lower ends of 
which are already sutured. (Fig. 7B.) The 
ends of seromuscular suture inserted in 
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Step 3 and left long until this moment are 
now cut short. Next, the opening into the 
stomach is closed, starting from the lower 
end by a continuous through-and-through 
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have it away from the lips of the tube 
while these lips are sutured, after the 
completion of which the forceps is 
removed. 


Fic. 7. Spivack’s tubovalvular gastrostomy. A, the value is seen at the base of the 


flap; B, suturing the flap into a tube and closure of the gastric opening; c, reinforc- 
ing the weak spot at the base of the tube; p, second row of seromuscular sutures. 


suture. This suture is continued in an 
upward direction in order to complete the 
suturing of the tube, the upper and lower 
ends of which had been sutured already. 
(Fig. 7c.) 

As the valve is very powerful and may 
even protrude outside the lips of the tube, 
it is easy to include it with the suture while 
suturing the lips to each other, which 
certainly should be avoided because it will 
occlude the tube. Therefore, it is ad- 
visable to place a forceps into the lumen 
of the tube compressing the valve so as to 


As the point where the base of the tube 
joins the stomach at the suture line is a 
potentially weak spot, from which leakage 
may ensue, it is advisable to reinforce it. 
This we accomplish by invaginating the 
base of the tube into the adjoining gastric 
wall by placing three seromuscular sutures, 
one bite of which goes through the stomach 
at a distance of one-fourth of an inch from 
the base of the tube and the other bite at 
the wall of the tube at a height of one- 
eighth of an inch from the base of the tube. 
This expedient not only reinforces the 
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“weak spot” but may also aid in com- stomach above the tube and close to its 
pressing the wall of the tube against the _ base, next through the peritoneum and the 
valve, thus enhancing the water-tightness posterior sheath of the rectus muscle of 


Fic. 8. Spivack’s tubovalvular gastrostomy. A, fixation of the stomach to the 
parietal peritoneum; B, fixation of the tube to the anterior sheath; c, fixation of 
the tube to the skin by a subcuticular suture; p, the external opening of the 


tube. 


of the stomach. (Fig. 7c.) When the first 
row of sutures is completed, another sero- 
muscular line of sutures is inserted, also 
starting from below and reaching the upper 
end of the tube. (Fig. 7p.) 

Step 5. Fixation of the Stomach and the 
Tube to the Anterior Abdominal Wall. a. 
The anterior wall of the stomach is sutured 
to the parietal peritoneum and the poste- 
rior sheath of the rectus muscle by taking 
a bite through the posterior sheath and the 
peritoneum of one lip of the abdomen, 
then through the seromuscular layer of the 


the other lip, when the ends are tied. The 
same is done to suture the peritoneum 
and posterior sheath of the rectus muscle 
of one lip of the abdominal wall, then 
through the seromuscular layer of the 
stomach below the tube and then through 
the other lip, when the ends are tied. Be- 
fore tying the ends of the thread, care 
should be taken to see that the tube is not 
constricted. (Fig. 8a.) Thus, two objectives 
are attained: The stomach is attached to 
the anterior abdominal wall only at two 
points and not by a broad surface, and the 
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tube comes to lie extraperitoneally. The 
latter feature permits the removal of 


the tube under local analgesia when the 
temporary stoma is no longer needed. 


Spivack—Gastrostomy 


JULY, 1945 


the seromuscular layer in the form of a 
rosette; in this way the serosal layer of the 
tube does not come in contact with the air, 


_which would cause it to become dry, the 


Fic. 9g. Spivack’s tubovalvular gastrostomy. A, cross-section, show- 
ing the valve in its natural position; B, cross-section, showing 
separation of the valve by the catheter; c, cross-section showing 
propulsion of the valve into the base of the tube by intragastric 
pressure, thus occluding hermetically the stomach. 


b. The tube is attached to the anterior 
sheath in two places. (Fig. 8B.) 

c. The tube is attached to the skin by 
four sutures at four points of the tube 
at a distance of one-fourth of an inch from 
its free end. One point is at the anterior 
wall of the tube, the other at the posterior 
and the third and the fourth at each 
lateral side. The anterior and the posterior 
points are sutured to both lips exactly the 
same as the tube is sutured to the anterior 
sheath, each lateral point of the tube 
being sutured only to its adjoining cuta- 
neous lip. (Fig. 8c.) We intentionally leave 
about one-fourth of an inch of the tube 
above the skin, to allow for its future re- 
traction. The mucosa of the tube covers 


slight secretion from the mucosa of the 
rosette being just enough to withstand 
the dryness of the air, but not sufficient to 
flow upon the skin and irritate it. We do 
not suture the mucosa to the skin as is 
commonly done by many surgeons the 
reason for it being that a stitch taken 
through the mucosa is contaminated and 
this is one of the most frequent causes of 
infection of the abdominal wall. 

The tubovalvular method can be per- 
formed on a very small stomach. In such 
cases one does not need to outline a flap of 
3 by 2 inches; it may be considerably 
smaller. However, the ratio of 3 to 2 (the 
height to the width) should be preserved. 
This operation was performed several 
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times on newborn infants (McNealy*!) and 
small children (E. M. Miller®?). This tubo- 


valvular operation was performed by the 
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of anterior and from the posterior gastric 
wall. (Fig. 10.) 
The abdomen is opened and a portion 


Fic. 10. Spivack’s tubovalvular gastrostomy for a small and contracted stomach. 
A, utilization of the anterior portion of the posterior gastric wall to form the tube 
and the valve; B, formation of the valve; c, beginning the formation of the tube; 
D, the tube is made and the rent in the stomach is closed; closure of the gastrocolic 


ligament. 


originator®® on the jejunum, colon and 
urinary bladder. 

If the stomach is very small and if one 
still wishes to have a fairly good sized 
valve and a tube, one can resort to a 
modification of this method devised and 
used by Spivack since 1931 and published** 
in 1933. It consists of utilizing not only 
the anterior but also the posterior gastric 
wall, forming the valve from the anterior 
gastric and the tube from the lower portion 


of the stomach is delivered outside the 
abdominal cavity; the quadrangular flap 
is outlined as for the usual type of tubo- 
valvular gastrostomy, with this sole dif- 
ference that the ratio of height to width 
is 3:4 (in other words, the height is 114 
inches and the width 2 inches). Four Allis 
forceps are placed, one at each corner of 
the flap; the valve is now formed from 
the entire flap as described in Step 3 of 
the tubovalvular gastrostomy. The gastro- 
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colic ligament is cut for a width equal to 
that of the flap; the gastro-epiploic arteries 
are divided between two ligatures at each 
angle of the flap. The posterior wall of the 
stomach is now drawn anteriorly for a 
distance of one inch and a half, thus 
forming a quadrangular area, the width 
of which is two inches and the height 
one and one-half inches. This posterior 
wall is cut at its base and sides, thus form- 
ing a flap, the edges of which are sutured 
to each other to form a tube, after which 
the opening leading into the stomach is 
closed. The edges of the divided gastro- 
colic ligament are sutured to each other, 
thus restoring the normal relation of the 
stomach to the colon. 

This particular modification of his orig- 
inal method Spivack demonstrated many 
times in his classes since 193! and on 
March, 1932 had an occasion to perform 
it on a patient of Dr. G. Thompson, 
former President of the Chicago Surgical 
Society who assisted him in the presence 
of W. A. N. Dorland, the distinguished 
gynecologist and world renowned lexicol- 
ogist. This method was published** in 
April, 1933. 

The tubovalvular gastrostomy is now 
employed by a great number of surgeons in 
the United States and abroad. Several 
articles were written on this method in 
this country and abroad: Lowry and 
Sorenson, Wing,*® G. M. Blech,*” D. 
Wagner® Baher and Frehling,* all in the 
United States, Prof. Linberg,® of Moscow, 
Bosh Arana,*! of Buenos Aires, de Freitas, 
of Sao Paolo, hailed this method as the 
operation of choice and honored the 
originator by naming the operation for 
him. Many of them not only called atten- 
tion to the merit of the method but also to 
its originality. 

In 1934, Toprover,*®*** of Leningrad, 
described a method which became very 
popular in Russia. He was influenced by 
Spivack’s method of tubovalvular gastros- 
tomy. He considered Spivack’s idea of a 
combination of a valve and of a tube a 
good one, but the technic was complicated, 
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and he thought that he could produce a 
tubovalvular apparatus in a simpler way. 
His technic is as follows: After the 
abdomen is opened a portion of the an- 
terior gastric wall close to the cardia is 
drawn outside in the form of a cone. The 
apex of the cone is held by two guy-sutures 
placed at a distance of 1 to 2 cm. from each 
other. Three purse-string sutures are then 
placed on the cone: the first one at a dis- 
tance of 2 cm. from the apex, the other at 
11g cm. farther away from the first, and 
the third at the same distance from the 
second one. Next the apex of the cone is 
opened and into its [lumen is inserted a 
rubber tube with a 1 cm. diameter. Then 
each purse-string suture is tied around the 
tube and the rubber tube is removed. Thus 
the cone is transformed into a 4 cm. long 
tube with three valves; this tube is fixed 
to the parietal peritoneum at four places 
by inserting a seromuscular suture be- 
tween the second and the third row of the 
purse-string sutures, depending on the 
thickness of the abdominal wall. The mouth 
of the tube is sutured to the skin also at 
four places by carrying four interrupted 
sutures through the entire thickness of the 
wall of the tube and through the skin. In 
his earlier technic he made an invaginating 
fold at the base of the tube around its 
entire circumference, thus forming a valve 
“‘as Spivack does it.’’ However, later he 
discontinued this particular step. 

This method has been employed to a 
considerable extent in U.S.S.R. so that a 
number of facts were accumulated which 
enables one to evaluate its merits. Top- 
rover considers Spivack’s method of mak- 
ing a valve and a tube ingenious, features 
which have to be preserved. However, 
while he simplified the technic he lost in 
this process some very important features. 
One important factor of Spivack’s method 
is the constancy of the size of the valve and 
of the tube after they are made; another 
is the definite ratio in the size of the valve 
to the diameter of the tube. This constant 
ratio is possible only when the diameter of 
the tube and the width of the valve remain 
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unchanged. If for some reason after the 
apparatus is built the valve shrinks or the 
tube becomes wider, there will be a relative 
insufficiency of the valve and the apparatus 
loses its watertightness. 

In Toprover’s method three sutures form 
the tube and the valves. If the thread or 
threads cut through, the tube becomes a 
cone and the valves disappear. Thus the 
water-tightness is lost and the method of 
gastrostomy instead of being one of the 
latest becomes one of the oldest. That 
this occurs in Toprover’s method is shown 
in reports by several investigators, such 
as Suetina,® Prof. Zabludovsky,® B. A. 
Petrov,” and V. A. Vorobiov.® There is 
another technical problem in Toprover’s 
method, namely, how tight the purse-string 
should be drawn. If too tight, there may 
arise necrosis of the tube; if loose, the 
valve will not be large enough and the 
stomach will not be water-tight. Suetina 
made a study of sixty-two patients oper- 
ated upon by the Toprover method in the 
clinic of Prof. Nazarov; in this number the 
stomach was watertight in fifty-seven 
patients (g2 per cent) while they were in 
the clinic; in five cases water-tightness was 
lost while they were still in the clinic, 
suppuration of the wound took place and 
the sutures ‘“‘cut through” with resulting 
transformation of the tube into a cone and 
disappearance of the valves. 

It is interesting to note that in Spivack’s 
method of gastrostomy suppuration took 
place in several cases so that the entire 
tube sloughed away, but the valve held. Of 
thirty-three patients who were discharged 
from Nazarov’s clinic (twenty-nine died 
while in the clinic) it was possible to follow 
up twenty-eight patients. Of these seven- 
teen retained the water-tightness as long 
as they lived (three lived while the report 
was published and fourteen died. The 
longest time any patient lived after the 
operation was seven months and twenty 
days). 

Spivack was able to observe a patient 
who lived twenty-six months after Spi- 
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vack’s gastrostomy and whose stomach 
remained water-tight. 

In summarizing Toprover’s method, Dr. 
Suetina finds three faults: (1) In order to 
make the tube, one has to have a surface 
at least 8 to 10 cm. in diameter. (2) There 
is no criterion how tight the purse-string 
should be drawn; if done insufficiently, 
there will be leakage; if too tight, necrosis 
of the cone will ensue; (3) In case of 
“cutting through” of the sutures into the 
lumen of the stomach, the water-tightness 
is lost. 

Toprover,®® in defending his method, 
claims that “cutting through” of the 
threads is the result of improper technic. 
However, this is not the case. It is a well 
known fact that ligation of a tubular 
viscus, be it the pylorus or a Fallopian 
tube, may be followed in a few weeks or in 
a few months by the lumen becoming 
patent. Therefore, this “cutting through” 
of the sutures is not to be blamed upon 
technic but represents an intrinsic feature 
of the method. However, in Spivack’s 
gastrostomy the diameter of the tube remains 
constant. The size of the valve is also less 
liable to changes, because it is not a cir- 
cular one; no constant pressure is exerted 
on it as in Toprover’s or any other type of 
circular valve method, for which reason 
“cutting through” of the suture with the 
loss of valve action does not take place. 
For all these reasons it is evident that 
Toprover’s method is not a further de- 
velopment of Spivack’s method but a step 
backward. 

Instead of employing a catheter to 
render the stomach water-tight many 
attempts were made to use some metallic 
devices. As a matter of fact, in the first 
two operations on a human being done by 
Sédillot, a cannula was introduced into the 
stomach. It was soon discarded on account 
of leakage between the gastric lips and 
the cannula. This leakage is not due to a 
faulty construction of the metallic device. 
It is attributable to the principle itself, 
because in order to be water-tight the 
metal tube has to fit snugly against the 
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lips of the stomach and when it does, 
necrosis of the tissue takes place, the 
cannula becomes loose and leakage results. 


In recent years there were again several 


attempts to reintroduce metal instruments. 
Buliginsky,’® in 1926, and Liubishkin,”! in 
1931, used an aluminum spool, Lubarsky,”? 
m 1928, a silver spool. Dragstedt et al.’ 
used a brass tube or cannula plated with 
gold. However, these methods have the 
inherent defect mentioned above and for 
this reason are not used often. 
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ATONY WITH POSTPARTUM HEMORRHAGE* 
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OSTPARTUM hemorrhage is a most 
Pci: complication of childbirth. 
A most hazardous obstetrical tragedy, 

it has assumed the leadership in the tri- 
umvirate of hemorrhage, sepsis and toxemia 
as the cause of maternal death. While 
sepsis and toxemia have shown a very 
favorable decline during the last few years, 
hemorrhage has been less kind and has 
taken a very heavy toll postpartum. 
Plass! states that hemorrhage and shock 
is the leading cause of maternal mortality. 
A report of the U. S. Bureau of Vital 
Statistics shows that death from _post- 
partum hemorrhage averaged 16 per cent 


of all the puerperal deaths from 1931 to — 


1940; that 2,048 women died of post- 
partum hemorrhage in 1946, a considerable 
rise to 23 per cent. We believe that with 
the decline of sepsis and toxemia under 
improved care, hemorrhage with its many 
non-preventable phases has, therefore, the 
percentage ascendancy as a cause of 
maternal puerperal deaths. 

Gordon,? in a study of vital statistics, 
shows that hemorrhage is assuming the 


leading réle as a cause of obstetrical. 


maternal death. He found that in Brook- 
lyn, thirty-one women died of hemorrhage 
In 1937, twenty-nine In 1938, sixteen in 
1939, twenty-eight in 1940, and twenty- 
three in 1941, a total of 127 women dying 
of hemorrhage during this period. He 
stresses thoughtless management of the 
third stage of labor, anesthesia and insuffi- 
cient blood replacement as the responsible 
and contributing factors. 

The prolonged postponement of active 
interference in postpartum bleeding too 


often leads to these tragic deaths, when 
earlier intervention could have saved many 
a life. It is with this view in mind that we 
wish to bring out an idea, which though 
by no means new, bears repetition and 
further stressing. 

In the acute and very severe cases of 
postpartum hemorrhage with lack of con- 
tractility of the uterine wall, hysterectomy 
following delivery has been recommended 
and practised by some (Bland,* Hunt*) 
but not sufficiently stressed. In the mild 
or less severe cases conservatism is ad- 
vised by all. 

Who knows, or who can foretell, where 
the line of demarcation between these 
two types is located? The attendant has 
tried all the accepted orthodox methods 
of controlling hemorrhage by the ad- 
ministration of oxytoccic drugs, uterine 
massage, uterine and vaginal packing and 
repacking; the replacement of blood loss 
with saline, glucose, plasma and whole 
blood,—all these measures failing to con- 
trol the persistent bleeding. Should he 
stand by and permit the patient to develop 
the dreaded picture of shock and irreversi- 
ble shock? How long should he wait before 
actively interfering by removing the of- 
fending organ through a hysterectomy and 
thus save a life? How often by procrasti- 
nating has he lost the period of grace, 
when it has become too late to perform 
this life saving procedure? 

Blalock® says that there is no satis- 
factory treatment for the hematogenic 
type of shock that has persisted for several 
hours and that the treatment is more 
successful in the early stages of its develop- 


* From the Department of Obstetrics and Gynecology, Beth-EI Hospital, Brooklyn, N. Y. Read before the Brooklyn 
Gynecological Society, October 6, 1944. 
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ment. It is his opinion, which is confirmed 
by the work of Haldane,® that the length 
of time that the patient lives with an 
inadequate supply of blood and oxygen to 
the tissues determines the alterations 
that are to be found in them. It is evident 
that slow death produces greater altera- 
tions in the tissues than sudden death. 
Where can this be more true than in the 
prolonged bleeding postpartum? 

Schumann’ observes that the patient 
with a violent onset of bleeding usually 
recovers. It is in those patients in whom 
the greatest dangers lie, where the bleeding 
is moderate, a continuous trickling of 
blood from the uterus, when mild measures 
are depended upon to stop the bleeding 
until the anemia becomes acute with shock 
supervening and sudden death before any 
active treatment Is instituted. 

Beecham,*® in an analysis of fifty-two 
cases of deaths from postpartum hemor- 
rhage, found that rarely was there any 
voluminous bleeding but rather a steady, 
moderate flow of several hours’ duration, 
ending in shock and death. He found that 
the average time between delivery and 
death was five hours. Only six patients 
died within two hours and none died when 
the elapsed time was less than one and 
one-half hours. Of these cases, seven were 
abruptio and six inertia uteri. Eight 
patients went into shock and died without 
any apparent attempt at treatment. He 
concludes that in absence of lacerations of 
cervix or vagina as a cause of the bleeding, 
hysterectomy is indicated. 

Bland? recommends hysterectomy fol- 
lowing delivery, when there is acute or 
severe postpartum hemorrhage and lack 
of uterine contractility. 

DeLee’ states that in abruptio placenta, 
with a concealed type of hemorrhage, with 
the abdomen very hard and the uterus 
tender, cesarean section is indicated; if 
the uterus is found hemorrhagic, a Porro 
section is indicated. Again, DeLee” states 
that if the woman shows hemophilic 
tendencies during her pregnancy or after 
delivery extirpate the uterus; if hemo- 
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pathia appears postpartum and other 
measures failed to contract the uterus, 
hysterectomy should be done. 

Miller"! states that when performing a 
cesarean section for abruptio, if the uterus 
fails to contract promptly after the ex- 
traction of the child, immediate hysterec- 
tomy should be done. 

Greenhill!? comments that in abruptio, 
when bleeding is profuse and persists, a 
cesarean section is indicated and in some 
cases the uterus has to be sacrificed. 

Rauramo and Kahanpaa,"™ in a study 
of 163 cases of women with uteroplacental 
apoplexy, show that in ninety-four patients 
treated conservatively there were five 
deaths, while in sixty-nine patients treated 
surgically only one died. It is the opinion 
of these authors that uteroplacental apo- 
plexy is due to vascular changes in the 
uterus and yet they are not in favor of 
extirpation, saying that the indication Is 
rare, and the existing hematomas in the 
uterus disappear rapidly. They stress the 
importance of early diagnosis. Where is 
their line of demarcation? 

Hunt‘ reviewed 344 cases of true ob- 
stetrical hemorrhage: fifty cases of pla- 
centa previa, thirty-five cases of abruptio 
placenta, 227 cases of postpartum bleeding 
and thirty-two miscellaneous cases. He 
performed four hysterectomies in this 
series: two for rupture of the uterus, one 
for abruptio and one for complicating 
fibroids. Subsequent to this report he 
extirpated the uterus once for abruptio 
and once for uncontrollable bleeding in 
placenta previa. All patients survived. 
He decries the fact that the réle of hys- 
terectomy as a procedure has been neg- 
lected. Seldom is hemorrhage so severe or 
intractible as to require it, yet because of 
this very fact women often die because the 
procedure is delayed, when this was their 
only chance for survival. With cervical and 
vaginal trauma excluded as causative 
factors, after vigorous massage, adequate 
packing and repacking failing to control 
the bleeding, hysterectomy is indicated 


at once. 
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Gustafson! states that severe abruptio 
placenta occasionally demands section fol- 
lowed by hysterectomy, which latter may 
be the most conservative obstetric pro- 
cedure in certain situations. 

Stander® states that when cesarean 
section is performed for premature separa- 
tion of the placenta, hysterectomy should 
be done in those cases which show marked 
disintegration of the uterine musculature. 

In a review of our cases of postpartum 
hemorrhage from 1937 to 1944, we found a 
total of thirty-seven cases of very severe 
bleeding. Of these only three patients 
survived. These latter patients were hys- 
terectomized early. 

The following seven cases, the details 
of which will be presented, illustrate the 
importance of early hysterectomy. The 
first two patients, representative of con- 
servative therapy in this series, died. 


Case 1. B. K., age twenty-nine, gravida 2, 
para 1, had a normal first pregnancy and de- 
livery. Her last menstrual period began May 
10, 1941. The prenatal course was uneventful. 
She was admitted February 12, 1942, at 4 P.M.; 
pains occurred every five minutes; the position 
was R.O.A., there were fetal heart sounds in 
R.L.Q., the cervix was dilated 114 cm., the 
head presenting at minus 2 station; the mem- 
branes were ruptured. She delivered spon- 
taneously and forcibly at 8 p.m. of a stillborn 
male child; she expelled the placenta five min- 
utes later. Pituitrin was administered, as per 
routine. The uterus became relaxed with 
marked bleeding. The cervix and vagina were 
found intact. The uterus was packed and a 
blood transfusion given. The patient died three 
hours later. On postmortem examination a 
Couvelaire uterus was found. 

Case K. K., age twenty-eight, gravida 
2, para 1, said her last menstrual period began 
December 20, 1936. She was admitted October 
15, 1937, at 4:30 A.M., being about two weeks 
overdue. Pains occurred every five minutes. 
Fetal heart sounds were heard above the 
umbilicus, breech presenting; the membranes 
were ruptured. At 5:15 A.M. she had a convul- 
sion, controlled by M.S. gr. 14. At 6 a.m., she 
delivered spontaneously a stillborn female 
baby, weighing five pounds. The placenta was 
expelled five minutes later. At 6:20 A.M. there 
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was a moderate uterine hemorrhage. The usual 
therapy was instituted and parts were inspected. 
The uterus was packed. She expired at 8:45 
A.M., two hours and twenty minutes after the 
initial hemorrhage. Sections of the placenta 
showed areas of degeneration. 

The following two patients were operated on 
after some delay and they died. 

Case i. F. W., age twenty-four, gravida 2, 
para 0, was admitted April 24, 1937, at 9:30 
p.M. She had moderate vaginal bleeding, with 
severe uterine contractions every two minutes. 
There was no cervical dilatation and fetal 
heart sounds were not heard. Ablatio placenta 
was diagnosed and a cesarean section was per- 
formed at 12 midnight. The uterus was found 
to have several small areas of bluish infiltra- 
tion into its wall. After completion of the sec- 
tion, the patient began to bleed profusely from 
the vagina. The usual treatment together with 
whole blood transfusion was ineffectual. At 
1:30 A.M. the uterus was extirpated. She died 
at 8 a.m. of shock. Sections of the uterus 
showed extensive uterine apoplexy. 

Case iv. F.N., age thirty-nine, gravida 9, 
para 6, stated her last menstrual period began 
January 10, 1942. Her prenatal course was 
uneventful, except for persistent headaches. 
All laboratory tests were negative. Her highest 
blood pressure was 128/80. She was admitted 
October 10, 1942, at 9:15 A.M. Pains occurred 
every fifteen minutes; the position was L.O.A., 
the cervix was dilated 114 cm., and mem- 
branes were intact. At 1:30 p.m. she began to 
bleed moderately, a bright red blood. She was 
examined in the delivery room at 2:30 P.M. 
and the cervix was found dilated 814 cm. No 
fetal heart sounds were heard and the ab- 
dominal wall had a board-like rigidity. A No. 6 
Voorhees bag was inserted into the uterus and 
the vagina tightly packed with todoform gauze. 
Glucose, 10 per cent solution in saline was 
given intravenously, followed by 500 cc. of 
citrated blood. At 4:30 p.m. the vaginal pack 
and bag were expelled, with bulging mem- 
branes presenting, which were ruptured with 
an instrument, soon to be followed by a 
spontaneous delivery of a stillborn baby and 
placenta; 1 cc. pituitrin and 1 cc. ergotrate 
were given subcutaneously. There was no 
vaginal bleeding. The condition of the patient 
appeared good and she was transferred to her 
bed. At 5 p.m. she began to bleed; oxytoccics 
were administered and the uterus massaged 


A 
> 
i 
> 
x 
j 
f 
ok 
43 
: 


New Series Voi. LXIX, No 1 


and packed. She bled through the pack. She 
was taken to the operating room, given a 
transfusion and repacked, without control of 
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postpartum bleeding. (A total of 3,000 cc of 
blood was given.) Pathological report: uterine 
apoplexy. 


Fie. 


Fic. 2. 


Fic. 1. Topographic view of myometrial hemorrhages. (Specimen 
taken from patient who died.) 
. 2. Topographic view of hemorrhages into broad ligament. 
(Specimen taken from a patient who died.) 


the bleeding, with evidence of shock present- 
ing. At 6:45 P.M. a supracervical hysterectomy 
was performed, her condition being fair im- 
mediately after operation. At 8 p.m. she seemed 
to appear much better than prior to operation. 
At 11 p.M. her condition became worse. Trans- 
fusion and all measures to combat shock proved 
ineffectual. She expired at 12:40 A.M., about 
seven and one-half hours after the initial 


The next three patients recovered after early 
hysterectomy: 

Case v. E. G., age forty-three, gravida 8, 
para 7, stated that her last menstrual period 
was in June, 1942. She was admitted at 7:15 
A.M., March 1, 1943, her blood pressure having 
risen to 166/120, with urine showing 4 plus 
albumin. A medical induction of labor was 
decided upon. She was given castor oil and then 


: 
= 


70 American Journal of Surgery Rabinowitz, Reibstein—Hemor hage JuLy, 1945 


10 mg. of stilbestrol every four hours for four weighing four pounds, at 10:15 a.m. The 
doses without effect. The next day her pressure placenta followed immediately. At 2:30 P.M. 
rose to 178/120, with no change in urinary the uterus relaxed and began to bleed. Ergo- 


Fic. 3. Topographic view of myometrial hemorrhages; note massive 
character of hemorrhagic infiltrates. (Specimen taken from a 
patient who died.) 

Fic. 4. Topographic view of hemorrhages into ovarian stroma. 
Note massive character of hemorrhagic infiltrates and tendency 
toward perivascular accentuation. (Specimen taken from a patient 
who recovered. ) 


findings. Blood chemistry showed urea 30 mg. trate was given intravenously and the uterus 
per cent and uric acid 10 mg. per cent. A’ was massaged. Glucose, 5 per cent solution in 
catheter was introduced into the uterus and saline was started intravenously, followed by 
the vagina tightly packed. The catheter and 400 cc. of plasma. The bleeding was uncon- 
pack were removed at 6 a.m. the following trolled and the patient was going into shock. 
a morning. She was delivered of a living baby, One hour later, under ether anesthesia, with 
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transfusion given simultaneously, hysterec- 
tomy was performed. The patient made an 
uneventful recovery and was discharged at the 
end of fourteen days. Pathological report: 
extensive uterine apoplexy. 

Casevi. M.F., age twenty-nine, gravida 3, 
para 2, whose gestation lasted seven and one- 
half months; was admitted at 10 a.M., July 7, 
1944, because of vaginal bleeding. The ab- 
domen was distended and tender; fetal heart 
sounds were not heard. The cervix was dilated 
114 cm., with the head presenting at minus 2 
station; the membranes were ruptured. A 
tight abdominal binder was applied and a blood 
transfusion started. One-half hour later the 
vaginal bleeding was profuse. At 1:50 P.M., a 
cesarean section was performed, followed by a 
supracervical hysterectomy. A stillborn baby, 
weighing four pounds was delivered. Con- 
valescence was somewhat stormy. She was 
discharged at the end of sixteen days. Patho- 
logical report: Extensive uterine apoplexy. 

Case vit. E. S., age twenty-eight, gravida 
3, para 2, stated that her last menstrual period 
began September 13, 1942. Her prenatal course 
was uneventful. She was admitted at 10 A.M., 
June 9, 1943. Pains were strong and occurred 
every three minutes; position was L.O.A.; the 
fetai heart was heard in L.L.Q., the cervix was 
dilated 714 cm., the head presenting at zero 
station. She delivered spontaneously one hour 
Jater, a living baby, weighing six pounds. The 
placenta was expelled five minutes later, fol- 
lowed by a large gush of blood. Ergotrate was 
given intravenously. The cervix and vagina 
were found intact. The uterus remained relaxed 
after intrauterine packing and massage. Glu- 
cose in saline was given intravenously, followed 
by 250 cc. of plasma. The patient rallied, 
bleeding stopped and the uterus was firmly 
contracted. Two hours later the uterus became 
relaxed and bleeding resumed. The patient 
was given a blood transfusion and a hysterec- 
tomy was performed under ether anesthesia. 
Her blood pressure at the time of operation 
was zero. Blood was given through two veins 
at one time. The postoperative course showed 
a fluctuating temperature, with an elevation 
from 101 to 102.4°F. She was discharged at the 
end of two weeks. Pathological report: uterine 
apoplexy, involving the entire right side of the 
uterus and extending into the broad ligament. 


In a study of the pathological fmdings 
in the cases reported, we note an extensive 
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extravasation of blood into the uterine 
musculature, between muscle bundles and 
individual muscle fibers (Figs. 1 and 3); 
also involving the adnexa (Figs. 2 and 4), 
and extending into the parametrium, the 
pathological picture of uteroplacental apo- 
plexy, or Couvelaire uterus. The pathologi- 
cal findings in the uteri of the recovered 
cases show as much, and in some patients 
even more extensive involvement (Figs. 
3 and 4) than in those who failed to 
survive. 

These cases definitely emphasize the 
fact that not the extent of the involvement 
alone is the determining factor in the suc- 
cess or failure of therapy but rather that 
the time element plays a very significant 
role. Cases v, vi and vit show that when 
the bleeding is uncontrollable, no time 
should be lost to extirpate the uterus, as 
is evidenced by these women recovering 
as a result of undelayed treatment. Cases 
111 and Iv show that hesitancy and delay 
in removing the uterus was responsible for 
their mortality, while Cases 1 and 1 are 
examples of the ineptness of conservative 
therapy in severe and uncontrollable bleed- 
ing from the postpartum uterus. 

It is our opinion, therefore, that when 
confronted with non-traumatic, uncon- 
trolled bleeding postpartum, with the 
uterus failing to contract, the presence of 
uteroplacental apoplexy should be im- 
mediately considered, regardless of the 
presence or absence of classic signs or 
symptoms. Since there is no definite 
method of predetermining or evaluating 
the extent of the uterine involvement, 
hemorrhage should be our only guide. 
When uterine hemorrhage cannot be con- 
trolled postpartum, one hour should be the 
deadline for conservatism, after which ex- 
tirpation of the uterus should be resorted 
to at once. 
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Expectant treatment for an ectopic pregnancy at any stage and in any 
location is highly hazardous, as the sac may rupture without a moment’s 
warning and the patient might die from the ensuing hemorrhage. 

From ‘‘The Management of Obstetric Difficulties” by Paul Titus 


(C. V. Mosby Company). 
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A WORKING BASIS FOR THE TREATMENT OF HEAD 
INJURIES 


Tueopore L. Hypg, m.p. 
Chief of Surgical Section, The Dalles Clinic 


THE DALLES, OREGON 


HE treatment of head injuries is a 

responsibility of the general surgeon. 

Although general surgeons usually 
refer neurosurgery patients to neurosur- 
geons possessing the special technical 
facilities and skill, head injuries are emer- 
gencies demanding immediate attention 
and which tolerate transportation poorly. 
The distribution of neurosurgeons in this 
country is not wide enough but what most 
conscientious general surgeons prepare 
themselves to carry the responsibility of 
the treatment of head injuries.! In the past 
this responsibility has not seemed super- 
ficially to be too difficult because without 
fully realizing it most doctors belonged to 
the ‘“‘do-nothing” school of thought. 
Acrimonious controversy and honest differ- 
ence of opmion among neurosurgeons as to 
proper procedure fostered this attitude of 
hopelessness. Many years ago the opera- 
tion of indiscriminate sub-temporal de- 
compression was shown to be followed by 
disappointing results. This engendered an 
argumentative extreme of ultra-conserva- 
tism amounting almost to nihilism regard- 
ing operative treatment. This attitude 
was welcomed with an unconscious sigh 
of relief by doctors who were embarrassed 
by the responsibility of making the decision 
to operate as well as by the performance of 
the operation. 

There are still many things to be learned 
about head injuries but the progress made 
in recent years has been sufficient to pro- 
vide a working basis for the treatment of 
head injury cases. This very definitely 
includes surgical intervention for certain 
complications and with positive indica- 
tions. The disagreements among the au- 
thorities in the face of which the ordinary 
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surgeon felt quite at sea are more apparent 
than real. The appearance of confusion is 
due at least in part to the fact that neuro- 
surgeons are sometimes very positive and 
even contentious individuals. Actually 
there is considerable agreement upon the 
basic features of the treatment and the 
conscientious application of the newer 
knowledge has produced demonstrable 
improvement in the results.” 


THE UNCONSCIOUS PATIENT 


When first seen by the surgeon the 
patient with a head injury is a problem in 
unconsciousness. Although the history of 
an accident may be definite and the wound 
on the head may be obvious, the uncon- 
sciousness in truth may have preceded and 
caused the fall or other accident and a 
brief consideration by the surgeon of the 
classic problem of unconsciousness is in 
order. Azotemia, diabetic acidosis, hyper- 
insulinism, spontaneous cerebrovascular 
accidents, and poisoning are usually easily 
recognized if the surgeon thinks to look for 
them, although the help of the Jaboratory 
may be required. Alcoholism seems espe- 
cially common among head injury cases 
and it is sometimes difficult to estimate its 
relative importance. Most “dead-drunk” 
individuals can be roused by firm pressure 
over the supra-orbital notch. When several 
diagnostic possibilities present themselves 
the immediate therapy should be for the 
most serious of them. Fortunately the 
ordinary treatment for shock is beneficial 
for most of the causes of unconsciousness. 
No alcoholic patient has ever been unduly 
imposed upon for being given the con- 
sideration due to a serious head injury. 
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Unconsciousness from head injury car- 
ries about a 5 per cent mortality. An ap- 
proximate additional ro per cent is carried 
progressively by each of the following 
factors: laceration of the scalp, fracture of 
the skull, especially depressed or com- 
pound, laceration of the dura, involve- 
ment of the frontal or ethmoid sinuses, 
laceration of the brain, and penetration to 
the cerebral ventricles. These mortality 
rates can be improved by proper surgical 
care. 


SHOCK 


Strictly speaking traumatic shock in 
the sense of a progressive hemoconcentra- 
tion, etc., is not a particularly common 
result of head injury. When present it is 
often the result of concomitant injuries to 
other parts of the body. Occasionally the 
head injury is so gross as to cause shock 
just as will a mangled foot or other large 
destruction of tissue. Death from head 
injury is more commonly a failure by direct 
affection of vital nerve centers. Such dis- 
tinctions are perhaps more academic than 
real, however, because if shock is present 
or if the patient’s progress indicates it Is 
imminent, the treatment should be insti- 
tuted. A single small dose of morphine may 
be very beneficial and is permissible im- 
mediately after the injury. Later morphine 
is to be avoided as diagnostically confusing 
when a decision to operate is pending. If 
the circulatory failure of shock is present 
and there is no active bleeding from head 
lacerations, the head may be lowered, 
although here again later the situation may 
be reversed and the head better elevated. 
One hundred per cent oxygen by inhalation 
is especially valuable for brain damage. 
However, we shall not attempt to describe 
the details of the treatment of shock. 


CONCOMITANT INJURIES AND FRACTURES 


An unconscious human with a head 
Injury deserves a surgeon who is as good 
as a veterinarian: since the patient cannot 
talk the doctor must examine him and 
find his other injuries. External hemor- 


Hyde—Head Injuries 
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rhage and shock take precedence of course 
over all other considerations. The tendency 
is to minimize and temporize with what- 
ever other injuries the patient may have. 
Extensive débridements, general anes- 
thetics, and in fact anything more than 
first aid dressings may truly be contra- 
indicated. There should be no compromise 
with the principle of immobilization of 
fractures, however, and for this purpose 
nothing less than plaster of paris is accept- 
able. There is an old adage to the effect 
that splints are all right for most patients 
but plaster casts are necessary for children, 
psychopaths, athletes and doctors. Head 
injury patients are included among the 
psychopaths and in anticipation of the 
severe restlessness to come and to minimize 
shock, plaster immobilization should be 
included in any first aid measures for the 
other injuries. The application of a plaster 
cast need be no more shocking than any 
other dressing or splint. 


ROENTGEN DIAGNOSIS 


In years past the tendency was to rush 
the patient immediately to the x-ray 
department to see if there was a skull 
fracture, often at the expense of proper 
shock therapy. Now the pendulum has 
swung to the other extreme and the x-ray 
examination may be unduly delayed. 
Sometimes a roentgenogram shows a frac- 
ture line crossing the middle meningeal 
artery or a venous sinus and is an early 
clue to an intracranial hemorrhage which 
will be fatal if not promptly relieved 
surgically. A properly conducted x-ray 
examination need not add to the shock 
and probably is best made after the first 
shock therapy has produced satisfactory 
improvement. An unconscious patient is 
more cooperative for the examination than 
a delirious restless one. The x-ray examina- 
tion Is not a very satisfactory proposition 
at best since many skull fractures are not 
shown. We have seen a fracture line which 
showed in only one of a pair of stereoscopic 
films. Since the base of the skull is the more 
fragile part many fracture lines extend 
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through the base although the vault is more 
exposed to direct fracturing trauma. Frac- 
tures of the base are more difficult to 
demonstrate by the x-ray and cannot be 
excluded by a negative roentgenogram, 
especially if clinical evidence is present 
such as bleeding from the nose, ears, into 
the orbit, drainage of cerebrospinal fluid, or 
cranial nerve injuries. Positive evidence of 
skull fracture is important, negative evi- 
dence less so. 

A proper x-ray examination for fracture 
of the skull requires nine plates: stereo- 
scopic views taken with each side and both 
ends of the skull next to the plate and an 
additional anteroposterior view taken at 
35 degrees toward the vertex with the chin 
on the sternum to show the foramen mag- 
num region. The anteroposterior stereo- 
scopic view should be taken from an angle 
of 25 degrees toward the vertex with the 
shift of the tube toward the vertex. The 
postero-anterior view likewise should be 
at a 20 degree angle with the shift toward 
the vertex. The lateral views should center 
2 cm. up and 2 cm. back from the external 
auditory meatus with the shift toward the 
vertex. These views give the impression of 
looking down into the base of the skull.’ 
There should be no reluctance about taking 
additional plates at other angles to show 
suspicious areas. 


CONCUSSION 


Concussion is a heretofore vague term 
which has been given more exact meaning 
recently with demonstration of the effect 
upon the brain of acceleration or decelera- 
tion of about the magnitude of 28 feet per 
second.‘ This is about 19 miles per hour or 
about seven-eighths of the acceleration of 
a freely falling body. If a moving head 
strikes an immovable object, the speed 
may be reduced to zero in less than one 
second and the initial speed need not be so 
great. Force may be applied to the head 
in such a way as to induce sufficient rota- 
tional acceleration of the peripherally 
situated brain cells with less energy than 
would be required for a straight line 
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acceleration. This explains the efficacy of a 
blow by a boxer on the chin tangential to 
the center of inertia which may induce 
concussion by rotating the head whereas 
the same force or blow applied squarely 
to the side of the head would be below the 
critical rate and ineffective. The intimate 
molecular structure of the individual nerve 
cells of the brain is affected. Apparently 
the lipoid of the brain cells is accumulated 
into microscopically visible fat droplets.’ 
Under these circumstances all nervous 
activity of the cell ceases. The process is 
sometimes quickly reversible else no prize- 
fighter would rise before the count of ten 
or even thereafter. Some concussional 
changes are not reversible as evidenced by 
the punch drunk state of veteran prize- 
fighters although it is difficult in any given 
case to exclude the occurrence of more gross 
changes such as petechial hemorrhage, etc. 
Severe and irreversible concussion changes 
may be fatal as evidenced by death occur- 
ring from head injury without grossly 
demonstrable brain change. The degree of 
concussion is an established element at the 
instant of injury and so far no means of 
influencing it directly have been dis- 
covered. Supportive shock therapy of a 
general nature is all the surgeon has to 
offer. Clinically, the situation is compli- 
cated by the practical fact that extreme 
degrees of prolonged concussion are almost 
invariably associated with contusion, lac- 
eration, or hemorrhage. 


CONTUSION, LACERATION AND HEMORRHAGE 


The brain is a semi-liquid mass enclosed 
within a rigid shell but just as the yolk of 
an egg can be broken without injuring the 
shell so can the brain be structurally con- 
tused within the brain case. Any severe 
concussion is usually the result of forces 
which momentarily alter the shape of the 
brain cavity either within or outside the 
limits of its elasticity (fracture). These 
alterations in shape and fluid movements 
of the brain are associated with contusion 
of the brain substance amounting often to 
laceration and hemorrhage from torn 
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blood vessels. A particular center of stress 
and movement is directly: opposite the 
point of application of the force (contra- 
coup*®) where hemorrhage is frequently 
found. 

In addition to the obvious lacerations 
from foreign bodies, laceration of the brain 
and of blood vessels is often produced by 
the edges of bone fragments of depressed 
fractures. The structure of the vault of the 
skull with its two hard tables separated by 
the softer cancellous diploe is such that 
localized fracturing force usually produces 
several jagged fragments of the inner 
table which are driven in and pierce the 
dura and brain substance. This damage to 
the brain is the significant and important 
aspect of depressed skull fractures and not 
the deformity of the bone. 


INCREASED INTRACRANIAL PRESSURE 


Contused brain tissue swells less than, 
but essentially the same as, a smashed 
finger or a sprained ankle. The increase 
in the volume of the brain of this traumatic 
edema takes place within the strict con- 
fines of the rigid brain case at the expense 
of the volume of the circulating blood. 
Deficient circulation causes anoxia which 
in turn produces more edema and thus a 
vicious cycle is established. Hemorrhage of 
any considerable volume likewise displaces 
circulating blood. The swelling of traumatic 
inflammatory edema can be influenced by 
so-called medical measures. Systemically 
this is a matter of dehydration and is 
simply a process of reducing the intake to 
where the fluid available for urinary 
excretion is less than a liter per twenty-four 
hours. How much less is a matter of 
clinical judgment and the whole organism 
must be considered rather than just the 
injured head. There are definite systemic 
limitations to dehydration and moreover 
there is very little evidence that it can be 
pushed to any extreme degree sufficient to 
influence the local demands for fluid of an 
area of contused tissue. Dehydration by 
the use of saline cathartics is unnecessary 
and to be avoided, 
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The swollen brain has been observed to 
shrink after the intravenous injection of 
concentrated glucose solution. The dura- 
tion of this shrinkage is probably a few 
hours at best and may be followed by even 
more severe swelling. Solutions of dis- 
accharides seem to have a more lasting 
effect. Sucrose is sometimes very injurious 
to the kidneys;’ Sorbital solution may be 
less so. Preliminary studies® and theoretical 
considerations indicate that colloid solu- 
tions of concentrated serum albumin or 
plasma have many advantages over any 
crystalline solutions for shrinkage and are 
expected to replace the latter entirely. 


LUMBAR PUNCTURE DRAINAGE 


Brain injury may be followed by an 
increase in the production and total volume 
of cerebrospinal fluid. Whether this is so or 
not, room within the skull for edema and 
hemorrhage can be obtained by removing 
some cerebrospinal fluid. A diagnostic 
examination of the spinal fluid and deter- 
mination of its pressure are indicated in 
any injury severe enough to produce 
unconsciousness. There may be some dan- 
ger in removing spinal fluid after head 
injury but the risk must be very small and 
is amply justified by the positive benefits. 
High pressure if the dynamics are normal 
is the best evidence of swelling and 
hemorrhage. 

The pressure should be measured by a 
manometer; the rate of flow from a spinal 
needle is no indication of the pressure. A 
spinal fluid manometer can be easily 
improvised from a piece of small-bore glass 
tubing with a short piece of rubber tubing 
to serve as adaptor and elbow. Any blood 
pressure apparatus can also be adapted to 
measure spinal fluid pressure. 

The diagnostic tap should not be made 
too soon as an early negative examination 
may fail to show blood which has not had 
time to diffuse into the lumbar region, or 
high pressure which may only develop 
after a few hours. If the pressure is high 
some fluid should be removed slowly, 
allowing it to drip out through the needle. 
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The amount to be removed is about twice 
that necessary to return the pressure to 
normal, up to a maximum of 75 cc. The 
rapid removal of too much fluid in normal 
animals may be followed by rapid replace- 
ment of the fluid and sometimes a shock- 
like reaction, but such an untoward sequel 
can be avoided by the slow removal of only 
the indicated amount. Probably less than 
half of head injury cases ever show an 
increased intracranial fluid pressure re- 
quiring specific therapy by drainage. 

There has been great and unfortunate 
controversy over the question of lumbar 
drainage versus intravenous hypertonic 
solutions with dehydration. Because the 
latter can also reduce the increased intra- 
cranial pressure some enthusiasts have 
insisted upon their being used exclusively. 
If the diagnostic spinal tap shows an in- 
creased intracranial pressure, some fluid 
should be removed and in a few hours some 
concentrated plasma or albumin given 
intravenously. If the clinical condition 
suggests persistence or recurrence of in- 
creased pressure, another tap should be 
done both for diagnosis and_ therapy. 
Rapid recurrent or late increase in pressure 
to a high level is very suggestive of intra- 
cranial hemorrhage of some sort. Dehy- 
dration measures are supplementary to 
spinal tap and not a substitute.® They may 
reduce localized edema in a beneficial way 
that removal of spinal fluid cannot accom- 
plish. Both methods should be used and 
repeated as indicated by the clinical con- 
dition of the patient.!° 


THE HEAD WOUND 


After shock and external hemorrhage 
have been controlled and the other injuries 
dressed and immobilized, if the response 
has been satisfactory, x-rays are taken. 
Then if a scalp laceration or a compound 
fracture of the skull is present definitive 
treatment should be instituted. A com- 
pound skull fracture deserves the same 
considered emergency treatment as any 
other compound fracture. Under local 
anesthesia the head can be operated upon 
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without producing shock to an extent that 
compound fractures of the extremities 
cannot be.!! Moreover infection is more 
serious and It is more important to proceed 
as soon as possible to make the débride- 
ment, etc., within the so-called critical 
six-hour interval.!? If necessary, intraven- 
ous therapy for shock can be continued 
while the patient is on the operating table. 
Immediate access to a vein should always 
be available during any intracranial opera- 
tion so that restlessness and convulsions 
can be controlled by intravenous barbi- 
turate and an already running intravenous 
infusion provides this nicely. 

Operations on the head are no more 
difficult than elsewhere. Visibility and 
exposure are usually gratifyingly simple. 
Hemorrhage is more of a problem and it 
may require more patience to hold a muscle 
stamp over a bleeder for five minutes than 
to clamp and tie the vessel but it is really 
no more difficult. Bone wax and suction 
are essential accessories and a diathermic 
coagulating element is very desirable. Fine 
cotton is the preferable suture material.?° 
If no prepared head rest is available, a 
bandage-rolled ‘‘doughnut”’ of absorbent 
cotton serves very well. The scalp should be 
shaved widely. Ephinephrine may be 
added to the anesthetic solution. 

A minimum of skin is excised and all dirt 
and small loose bone fragments are re- 
moved. Compound depressed fractures are 
elevated. Large fragments of bone can 
sometimes be replaced in such a way as to 
close defects partially. Subdural bleeding 
is explored if evident beneath intact dura. 
Foreign body lacerations or penetration 
tracts in the brain are gently débrided by 
suction.'? Foreign bodies are removed 
only if easily found.'!* Lacerated dura is 
sutured with fine cotton sutures, and closed 
snugly if possible. Drainage is instituted 
only if the frontal or ethmoidal sinuses are 
entered. Sulfanilamide (never sulfathia- 
zole’) may be frosted over the surface of 
the wound if there has been gross contami- 
nation or undue delay. After operation 
systematic sulfa drugs should be given 
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to a significant blood level as prophylaxis 
against meningitis and brain abscess. !* Un- 
dercutting and “‘s’’-type extensions of the 
lacerations will usually produce enough 
relaxation to close wounds with even con- 
siderable loss of tissue. The scalp will 
tolerate a surprising amount of tension if 
sutured evenly. A continuous skin stitch 
accomplishes this best although it may not 
give as fine a scar. Non-compounded de- 
pressed skull fractures are not necessarily 
an emergency by themselves although 
probably should be explored and elevated 
eventually. Foreign bodies should be sought 
later only if they cause definite trouble. 


INDICATIONS FOR EXPLORATORY 
CRANIOTOMY 


The patient with a head injury may 
become a surgical emergency at any hour 
and is a serious problem in observation. 
The blood pressure, pulse, respiration, 
temperature, and state of activity are 
recorded every half hour or oftener if there 
is any notable change. There seems to exist 
considerable confusion regarding the pur- 
pose of such observation. We have seen 
clinical records which were very accurate 
and detailed accounts of the patient’s 
progress to death. That the clinical picture 
contained all the indications for cranio- 
tomy which could have been life saving was 
entirely missed. Observations of the clinical 
condition of the patient and his improve- 
ment or relapse are important only as used 
for indications for treatment. 

Edema and hemorrhage within a close 
container (the skull) create a mechanical 
problem of increased pressure for which 
mechanical relief can be provided. If 
dehydration and spinal fluid drainage are 
not adequate, operative therapy may have 
something to offer the patient. The clinical 
evidences of the swelling and hemorrhage 
have been roughly grouped together as 

“the signs of increased intracranial pres- 
sure.” These with the addition of certain 
localizing signs of hemorrhage constitute, 
therefore, the indications for surgical 
intervention. As a matter of observed fact 
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the swelling takes several hours to develop 
and the progressive hemorrhage rarely can 
be identified and localized in the first few 
hours so emergency craniotomy is seldom 
indicated immediately after the injury. 

The classic instance of surgical interven- 
tion is the syndrome of hemorrhage from 
the middle meningeal artery: a head injury, 
brief concussion unconsciousness, a lucid 
interval perhaps of several hours, then 
progressive headache, drowsy stupor, coma, 
a dilated pupil with contralateral flaccid 
paralysis and eventual death or else 
emergency operation and returning con- 
sciousness. Unfortunately, this typical pic- 
ture indicating surgery is not common even 
in hemorrhage from the middle meningeal 
artery, and the extremes of its wide varia- 
tion are not duly appreciated. The essential 
features are usually present however. As 
mentioned above at the instant of injury 
certain irreversible changes may be pro- 
duced in the brain which progress to death. 
By contrast, if the patient improves at any 
time and then gets worse again, the 
assumption should be that the relapse is 
due to intracranial hemorrhage demanding 
surgical relief. The hemorrhage may be 
from the middle or other meningeal vessels, 
the venous sinuses or the vessels of the 
brain itself and may be situated in extra- 
dural, or intra-arachnoid spaces, or within 
the substance of the brain,” and also may 
be bilateral. 

The initial unconsciousness of concussion 
may persist and merge into the enduring 
coma from hemorrhage and edema of con- 
tusion. The lucid interval may be merely a 
momentary improvement in the clinical 
condition of the patient detectable only 
by close observation of the course of the 
blood pressure, pulse, etc. The relapse may 
be only a gradual deepening of the coma 
and failure of vital functions. The eye and 
other localizing signs may be merely a 
diminution of reflexes or minor changes 
requiring careful observation to recognize. 
The relapse phase may occur in the second 
week or later and be due to an internal 
hydrocephalus or it may occur months 
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later and be due to chronic subdural 
hematoma. 

Some of the earlier assumptions indicat- 
ing increased intracranial pressure have 
not stood the test of time. In spite of a 
normal pressure maintained by repeated 
taps and intravenous solutions the patient 
may proceed to death. The affection of the 
vital centers may be by direct pressure 
from localized edema and hemorrhage 
spreading from near-by areas of contusion. 
The often described slow pulse may or may 
not be associated with increased intra- 
cranial pressure and usually becomes quite 
rapid before death. Variations of rate from 
minute to minute are more significant and 
ominous. The systolic blood pressure may 
rise in the early stages and eventually fall 
as in shock so a fall to a low level following 
a rise is most significant. The diastolic 
blood pressure does not vary so much but 
a falling diastolic pressure is discouraging. 
Fever is significant especially if it rises to 
the extreme hyperpyrexia of heat center 
affection. The respiratory rate may get 
quite fast but early becomes Cheyne- 
Stokes in type and finally becomes abso- 
lutely irregular. 

It is of great help in deciding to operate 
if localizing signs appear to indicate which 
side of the head may contain the hemor- 
rhage. In fact it may be said that if there 
are clear indications as to where to make 
the incision that is all the surgeon needs. 
Paralysis of one arm or leg suggests a 
prerolandic cortical area hemorrhage. An 
early complete hemiplegia especially if 
the facial area is not involved is more apt 
to be associated with a basal lesion not so 
amenable to surgical relief. An intracranial 
hemorrhage often produces pressure on the 
oculomotor nerve. At first this may con- 
tract the pupil as an irritative phase which 
later is followed by paralysis and a widely 
dilated non-reactive pupil.'® Concussion 
may be associated with transient conjugate 
deviation of the eyes and large sluggish 
pupils. Direct trauma to the oculomotor 
nerve at the moment of injury presents not 
only a dilated pupil but also ptosis of the 
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lid. Other peripheral cranial nerves are not 
so often involved by hemorrhage as by 
basal fractures. Eye fundal changes usually 
are too slow developing to be of help except 
for venous congestion in case of direct 
injury to the globe and optic nerve. 
Papilledema may appear as early as the 
third day but usually ts delayed for a week. 


EXPLORATORY CRANIOTOMY 


Fortunately there is practically no shock 
and very little risk associated with an 
exploratory burr hole exposure of the dura. 
This is in sharp contradistinction to sub- 
temporal decompression. If there is good 
reason for suspecting intracranial hemor- 
rhage, a burr hole exploration should be 
made under local anesthesia. If the most 
likely side is negative, the other side should 
be explored promptly, too, as the paralysis 
may be on the same side as the hemor- 
rhage.'® The usual area of election is about 
two inches anterior and above the external 
auditory meatus. If no paralysis Is present, 
a burr hole over the frontal area or over 
the occipital lobe may be preferable. The 
cranium can be explored for hemorrhage 
adequately through three burr holes on 
each side and all six can be made if neces- 
sary without significant shock. Seldom 
except perhaps immediately after the 
injury should a patient with head injury 
be allowed to die without the benefit of an 
exploration. Probably a fair proportion 
would be two or three negative explora- 
sions for each positive one. If a hemorrhage 
it found, a more extensive operation with 
better exposure may be necessary to 
control it. 


AFTER-CARE 


In addition to needing constant obser- 
vation patients with head injuries are a 
serious problem in nursing care. The rest- 
lessness is often extreme and may cause 
additional injury. This restlessness is of 
two types: There is the absolute constant 
and total restlessness which is associated 
with injuries near the basal ganglia and is 
a very bad prognostic sign. There is also 
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the more common restlessness of delirium 
which is not so constant and is rather 
encouraging. This delirious restlessness is 
usually a response to stimuli of some sort 
and can be minimized by intelligent nurs- 
ing care. The patient may be restless from 
pain or other injuries, or because of a full 
bladder, or because he is too hot, or his 
hands are restrained, or because he seems 
to be wearing a hat in the house (his 
bandage), etc. Padded side boards on the 
bed and constant sympathic attention are 
the best types of restraint. Unless the 
clinical course is critical the judicious use 
of morphine may be justified. Seconal is a 
useful short acting sedative, too. An in- 
dwelling nasal stomach tube for feeding 
may be desirable if the patient does not 
“fight it.” If the patient is not restless, he 
should be turned occasionally. Catheteriza- 
tion may be necessary to relieve a dis- 
tended bladder. The bed should be kept 
dry and clean. 

Prolonged bed rest has probably been 
overemphasized in the past. Recent evi- 
dence indicates that early ambulation is 
not only justified but beneficial.*° Patients 
should be urged to be up and about as soon 
as they feel like it. This is especially desir- 
able for its psychological effect. Patients 
with head injuries are prone to develop 
neuroses and accept their disability as 
an excuse from responsibility.2! The in- 
jury and unconsciousness constitute severe 
psychic trauma following which a fearful 
attitude toward life is understandable, 
albeit undesirable. The patient’s apprehen- 
sions are fostered by undue solicitude on 
the part of the surgeon. Earnest optimism 
and active encouragement of the patient 
by the surgeon are necessary.?" 

Contrary to popular opinion at least 
80 per cent of patients with head injuries 
who survive should make a complete or- 
ganic recovery. Residual defects of func- 
tion from actual loss of brain substance do 
persist of course.22 The human _ brain 
possesses remarkable ability to compensate 
for such lost functions over a period of 
months.”* Late sequelae such as headache 
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and convulsions may appear months and 
even years later.?4 There is little evidence 
that a too sheltered convalescence lessens 
their incidence, however. Disabling head- 
ache as a sequel to head injury deserves in- 
vestigation with pneumo-encephalograms, 
etc., to exclude chronic subdural hema- 
toma.** Convulsions likewise require exact 
diagnosis and may be amenable to surgical 
relief, especially the approximate 50 per 
cent which are Jacksonian in type. Con- 
vulsions are prone to develop from scars 
from lacerations of the parietal cortex 
which heal without proper débridement of 
necrotic brain tissue. 


CONCLUSIONS 


1. Head injuries are emergencies and 
the general surgeon should be prepared 
to assume the responsibility of their 
treatment. 

2. Although the problem is complex, 
sufficient knowledge is now available to 
provide a working basis for effective treat- 
ment and its application should produce a 
gratifying improvement in the results. 

3. Plaster of paris casts should be used 
as first aid immobilization of concomitant 
fractures. 

4. The x-ray examination should not be 
unduly delayed. 

5. Increased intracranial pressure should 
be controlled by lumbar puncture drainage 
supplemented by intravenous hypertonic 
plasma or albumin solutions. 

6. Scalp wounds should be given defini- 
tive treatment under local anesthesia 
promptly. 

7. Relapse in the patient’s condition 
after significant improvement should be 
assumed to be due to intracranial hemor- 
rhage and is an indication for exploratory 
burr-hole craniotomy. 

8. Early ambulation of patients with 
head injuries is preferable to prolonged 
bed rest. 
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HEALING RATE OF HUMAN SKIN DETERMINED BY 
MEASUREMENT OF THE ELECTRICAL POTENTIAL 
OF EXPERIMENTAL ABRASIONS* 


A STUDY OF TREATMENT WITH PETROLATUM AND WITH PETROLATUM CON- 
TAINING YEAST AND LIVER EXTRACTS 


T. Cun.uirre BARNES, D.SC. 
Associate Professor of Physiology, Hahnemann Medical College and Hospital 
PHILADELPHIA, PENNSYLVANIA 


HERE is great interest at the present 
time in the study of wound healing 
(Smith and Livingston, 1943; Cook 
and Fardon, 1942), and scientific methods 
of measuring the rate of healing are badly 
needed. Over eighty years ago the founder 
of the science of bio-electricity, du Bois- 
Reymond, discovered that an injured 
bleeding finger is electrically positive com- 
pared with an uninjured finger (both digits 
immersed in cups of saline connected to 
a potentiometer). Many years later, two 
surgeons, Melchior and Rahm (1918), re- 
ported that wounds involving the skin are 
positively charged. The positivity of human 
skin wounds was also determined by 
Gildemeister (1928) and by Leiri (1934). 
The writer* has called attention to the 
fact that the concept of interior cellular 
electrical negativity does not pertain to a 
tissue layer such as skin in which the inner 
surface is positive. Hence, a wound will 
be positive. Burr and his associates (1938) 
(1940) found positive potentials in skin 
wounds of laboratory animals, confirmed 
by Burrows et al. (1942). Snodgrass 
and Davis (1940) (Snodgrass et al., 1943) 
used the du Bois-Reymond set-up with 
fingers in cups of saline and reported cuts 
and abrasions 10 to 20 mv. positive to the 
intact finger. It is interesting to note that 
Rehm (1944) found positive injury poten- 
tials also in the stomach. 
The experiments reported in this paper 
are an attempt to study the rate of healing 
of human skin by measuring the wound 


potential. By recording the potentials of 
control wounds made at the same time on 
the same hand and having approximately 
the same magnitude, it is hoped that this 
investigation meets the just criticism of 
the Council on Pharmacy and Chemistry 
of the American Medical Association that 
most studies of experimental healing show 
“‘a surprising and regrettable lack of 
control.” 

Procedure. The method employed is 
entirely objective. The rate of healing is 
measured by a recording potentiometer 
and not by “before” and “after” photo- 
graphs or attempts to measure visually 
ill defined areas of healing. Human subjects 
were used exclusively. The skin of labora- 
tory animals differs from human skin 
more than any other tissue. Healing agents 
intended for clinical use should be tested 
on human skin. 

Two homologous finger tips (one from 
each hand) were dipped into two separate 
glass dishes holding 10 cc. of 0.9 per cent 
sodium chloride to a depth of 7 mm. 
The dishes were connected by agar-saline 
bridges to two other saline vessels into 
which dipped non-polarizable Ag-AgCl 
electrodes leading to a Leeds and Northrup 
Micromax recording potentiometer accu- 
rate to 0.3 millivolt. The bridges protected 
the electrode cups from contamination or 
movement in the finger cups. First, the 
potential difference from thumb to thumb 
was measured, then from index finger to 
index finger and so on until the finger to 


*From the Department of Physiology, Hahnemann Medical College and Hospital of Philadelphia. 
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finger potentials of the hands were com- 
pleted. Only males were studied owing to 
a possible electrical assymetry in females 
at ovulation.!? The room temperature and 
relative humidity were taken at each 
reading. Snodgrass et al. (1943) claim high 
humidity increases potential difference 
between left and right hands. In the present 
investigation no pronounced effects of 
room temperature or humidity have been 
observed but these variables should be 
recorded in any studies of the skin, and 
additional data will be analyzed later. 

After the normal differences between 
homologous digits on each hand were 
measured, the left fingers were sterilized 
with alcohol and the tips of four fingers 
were rubbed with sterilized sandpaper 
until blood appeared. In this type of 
injury the epithelium has to regenerate and 
the wound cannot close by contraction as 
in a cut.? The thumbs were left uninjured 
but their potential was measured at each 
reading to detect any change in the normal 
skin of the injured hand; no significant 
change occurred. 

The left hand was used so that 
the experiment would not incapacitate 
the subject for daily work. The potential 
of the fresh wound was measured as the 
difference between an injured left finger 
and the intact homologous right finger. 
There are several reasons for using the 
skin on the finger tips: (1) The subject can 
dip the fingers into the electrode cups and 
record the potentials without technical 
assistance; (2) a high percentage of skin 
wounds involves the fingers so that it Is 
important to know the healing powers of 
skin in this region (Bunnell, 1944); (3) 
the finger tips are a special area of low 
electrical resistance.” 

The wound potential was measured 
immediately after excoriation and each 
day thereafter, usually until the dis- 
appearance of the wound poter tial indi- 
cated healing. In some cases measurements 
were not continued to complete healing, 
as can be seen in Table 11. The average 
duration of the experiments was 32.8 hours 
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(extremes 10 to 104 hours). (Table 11.) 
Skin temperature was measured with a 
thermocouple. (Table 1.) 

Immediately after the first wound po- 
tential was measured the wounds were 
sterilized in alcohol and two fingers were 
treated with extracts of yeast and liver in 
an ointment base (1.0 per cent live yeast 
cell derivative, 3.0 per cent non-saponifi- 
able liver oil, 1:20,000 phenyl mercuric 
nitrate in lanolin-petrolatum base). This 
ointment is known commercially as Bio- 
Dyne ointment.'*%? The other two fingers 
were treated with petrolatum as controls. 
Each of the four fingers was dressed with 
sterile gauze impregnated with the medica- 
ment and held by adhesive tape. The 
gauze did not stick to the wound in any 
case due to a }4 inch layer of oimtment or 
petrolatum. No infections were observed 
at any time. Petrolatum was used on the 
controls as this formed the base of the 
extract ointment. There are many favor- 
able reports on the use of petrolatum for 
dressings. 

If the wound potential was of different 
magnitude on the four fingers, the one or 
ones with the lower potential were resanded 
until equal to the others. The wound 
potential of the index finger was usually 
the lowest; that of the little finger the 
highest (possibly due to different toughness 
of skin). In some cases a low and a high 
were used in each pair. A total of 112 
experimental abrasions, each on a finger 
tip, were measured. Of these, fifty-six were 
treated with yeast-liver extract ointment 
and fifty-six served as controls. Of the 
controls, fifty were petrolatum (Exps. 4 
to 28, Table 1) and six were dry bandage 
(Exps. 1 to 3, Table 11). Eight persons 
served as subjects. The experiments fall 
into twenty-eight groups of four wounds, 
each group representing the results from 
one hand. The wound potentials of the 
two treated fingers were averaged and 
compared with the average wound poten- 
tials of the two control fingers of this hand. 
Thus, conditions were the same in treated 
and control fingers. 
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The percentage loss in wound potential 
was divided by the number of hours, 
giving the percentage healing per hour. 
A similar procedure was used for the two 
control fingers of the same hand. The per- 
centage of loss of injury potential per 
hour is termed the healing index in this 


paper. 


example, from handling sharp edges of 
paper. The person may be unaware of the 
presence of the cut which can be demon- 
strated by stinging sensation from alcohol. 

The data from the normal skin poten- 
tials have been averaged with data from 
another series since the differences are so 
slight compared with the large wound 


TABLE 
FINGER TO FINGER POTENTIALS. PROTOCOL OF SAMPLE EXPERIMENT (NO. 2 TABLE II). SIGN OF 
POTENTIAL DIFFERENCE IS THAT OF LEFT HAND, I.E., INDEX FINGER I.5 MV.-- SIGNIFIES 
LEFT INDEX FINGER IS I.5 MV. NEGATIVE TO RIGHT FINGER 


Date: Feb. 1, 1944 | Feb. 2, 
1944 
Time: 4:17 P.M. 5:18- 5:30 11:02 11:10 P.M. 11:30) 10:35— (10:50) 3:44- 
5:20P.M.| P.M, P.M. P.M. | 10:45 | A.M. | 3:52 P.M. 
A.M. 
Room Temp.: 24°c. 
24°C. 
Humidity: 33% 32% 29% 26% 
Normal Skin Temperature 
Poten- Wound Wound Wound Wound 
tial _.| Poten- | 5 Poten- sel. Poten- Poten- 
Before bb tial tial tial tial 
To be | Index ay 
treated| Finger | 1.5— | 2 42.8+ | 26.1+ | 34°c. 35.1°c.| 8+ 
Finger 3+ 50.5+ 2S 45+ 34°C. | 35.3°C. 33.2+ 17.1+ 
To be | Third Ege z 
treated | Finger I+ | 55+ 20+ | 35.3°c.| | 13+ 1+ 
Finger 4- 52.6+ | | 04°C. 31.8+ 13+ 
Thumb} 4.5-— 2.5+ 3.6+ 


Calculation of healing indices: Controls (middle and little finger). Initial average 51.5 mv. reduced to average 
of 15.1 mv. in 22 hrs. = 70.7% healing or 3.21 % per hour. Treated (index and third finger). Initial average 48.9 mv. 
reduced to 4.5 mv. = 90.7% healing in 22 hrs. or 4.12% per hour. 


Experimental Results. The normal dif- 
ference in potential between the outside 
surface of the intact skin of the fingers 
of the right and the left hand is slight but 
must be measured before experimental 
excoriation to detect positive wound poten- 
tials from hang nails, slight cuts, and 
abrasions. The electrical method will reveal 
small almost invisible cuts obtained, for 


potentials. In fifty right-handed males, 
the average of right to left potentials of 
the four fingers and thumbs was 0.86 + 
0.13 mv. positive on the right. In twenty 
left-handed males the average potential 
difference was almost negligible, 0.01 + 
0.18 mv. positive on the right. It is of 
interest to note the great variability of 
left-handed persons. The method of secur- 
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ing these averages is indicated in Table 1 
The normal differences between the five 
right and left digits in Experiment 2, 
Table 1 were 1.5+, 3-, I-, 4+, 4.5+, 
giving an average of 1.2+. Here the plus 
or minus sign gives the charge on the right 
side but in Table 1 the charge on the left 
side is given because the left fingers were 
wounded in that experiment. 
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The temperature gradient across the 
skin (body temperature on inside, room 
temperature outside) seems to influence 
the magnitude of the wound potential 
which is less when both fingers are dipped 
into saline at 38°c. (Fig. 1, Part 4.) It was 
surprising to find that warming the intact 
finger alone produced a much greater 
change than warming the wounded finger 


TABLE II 
HEALING INDEX OR PERCENTAGE OF LOSS OF WOUND POTENTIAL PER HOUR. CONTROLS I-3 DRY 
BANDAGE. CONTROLS 4-28 PETROLATUM. BIODYNE ON TREATED WOUNDS 


Controls 

Treated | 

Rate % per 12/1. 35/8. 40/15 .00|2. 78/0. 4014. 80 
Duration of | 

Expermoent in hrs........ | 22 | 43 | 14 | 10 | 22 | 43 | 29 | 16| 17 | 20 | 18 | 23 | 71 
15 | 17 | 18 | 19 | 20] 21 | 22 | 23 | 24 | 25 | 26| 27 | 28 
Controls 

Treated | | | 


Duration of 


47 | 90 24 | 23 | 71 | 24 | 23 | 23 | 72 | 22 | 42 | 23 |104 | 24 


| 


In contrast to the small normal poten- 
tials from right to left, the wound poten- 
tials were 15 to 50 mv. A number of simple 
experiments were performed to investigate 
the origin of this injury potential. For 
example, the “‘ceiling’”’ value of 40 to 50 
mv. can be demonstrated by pricking the 
finger successively with a sterile needle. 
Five punctures gave 23.4, 32.6, 36, 36.8 
and 42.3 mv., the latter value being equal 
to the effects of excoriation. (Fig. 1, Part 1, 
and Barnes.*) Beck (1922) claimed that 
the apparent positivity of the wound was 
produced by the negativity of the sweat 
glands at the reference electrode on the 
normal skin area. However, if the activity 
of the sweat glands is inhibited by 10 per 
cent aluminum chloride, the wound poten- 
tial remains. (Fig. 1, Part 2.) The wound 
potential of a small burn produced by 
boiling oil is the same before and after 
opening the blister (Fig. 1, Part 3), indi- 
cating that the potential involves the 
deeper layers of the skin. 


tip. (Fig. 1, Part 5.) The wound acts as an 
opening or electrical outlet for the positive 
potential on the mside surface of the intact 
skin. Hence, warming the intact skin 
produces a marked effect on the potential, 
which is measured through the abrasion.” 

Any condition that damages the skin 
makes the area positive by establishing 
contact with the positive inner surface. 
Burns (Fig. 1, Part 3), nitric acid stains 
(Fig. 1, Part 10), or fungus infection (Fig. 
1, Part 11) are positive. Also, In a case 
tentatively diagnosed as lupus erythemato- 
sus, the reddish spots were 30 mv. positive 
to the adjacent normal skin. It is also 
probable that the positivity produced by 
warming the skin is due to increased 
permeability analogous to the conditions 
described above. As Snodgrass et al. 
(1943) reported, the normal potential 
becomes more positive by about 0.5 mv. 
for each degree Centigrade of warming. 
The temperature of the abrasion did not 
differ greatly from normal skin. (Table 1.) 
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Regardless of the explanation of the extract treated wounds healed at the 
origin of the wound potential, it serves average rate of 3.01 + 0.28 per cent per 
as a valuable indicator of the rate of heal- hour (extremes 0 — 15 per cent, fifty-six 
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2 3 6 7 & 9 io 
Fic. 1. Positive wound potentials on the finger. Ordinates: electrical potential in millivolts. Ascissae: num- 
bered experiments. 1, effect of driving a needle from one to five times through the skin (reading left to 
right). 2, inhibition of sweat glands at reference electrode on normal skin. First vertical line: positive 
wound potential of injured finger measured against potential of opposite intact finger. Second line: same 
potential after application of anhidriotic 10 per cent aluminum chloride on opposite intact finger. 3, posi- 
tive potential of blister produced by a burn. First vertical line: potential measured by placing an agar 
bridge electrode on top of intact blister. Second line: potential after opening blister. 4, effect of tempera- 
ture gradient (inside surface at body temperature; outside surface at room temperature). First line: wound 
potential with fingers in saline at 22°c. Second line: reduction of wound potential when both fingers are 
immersed in saline at 38°c. 5, comparison of the small effect of warming the wounded finger tip to 45°c. 
with the great effect of warming the opposite normal finger tip to 45°c. As Snodgrass et al. (1943) have 
shown, warming produces electrical positivity. 6, healing action of Biodyne ointment. The four vertical 
lines represent the four fingers of the hand. B, are biodyne treated, unlettered are controls after seventeen 
hours. 7, delayed healing by 2 per cent allantoin applied daily for three days. Treated fingers marked a. 
As in (6) each line represents the wound potential of the four fingers of the injured hand. The first and the 
third lines show the low wound potential of the control fingers (index and third). 8, delayed healing by 
40 per cent urea (treated fingers marked vu). 9, delayed healing with sulfanilamide powder applied to 
wounds (fingers marked s) compared with controls. 10, positive potential produced by yellow nitric acid 
stains. 11, positive potential at site of infection of “‘athlete’s foot” on finger. 


ing. When the wound closes over, the lesions). The average healing indices were 
positive potential disappears. Judged by calculated by dividing the percentage loss 
this electrical criterion, the control wounds in wound potential by the number of 
healed at an average rate of 2.29 + 0.20 hours. (Table 1.) The probable errors were 
per cent per hour (extremes 0 — 5.74 per calculated with Peter’s formula. The stand- 
cent, fifty-six lesions), while the yeast-liver ard deviation of a difference (64) between 
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two average values is 6a? = 6:7 + 627. 
Taking the average values 3.01 — 2.29 = 
0.72 and 64 = 0.34, then 0.72/0.34 = 2.1. 
This order of difference between experi- 
mental and control would be expected by 
chance about 3.6 times per 100, or the 
odds against getting so great a difference 
by chance would be 27 to 1. 

In a few cases, the wound potential was 
measured at frequent intervals and it was 
found that little or no loss in wound poten- 
tial occurs in the first one or two hours. 
The method of presenting averages of a 
large number of cases does not emphasize 
the great fluctuations in the recorded 
values. The day to day readings of poten- 
tial in a sample experiment are given in 
Table 1 to indicate that the wound poten- 
tials are not constant. Nevertheless, sig- 
nificant data can be obtained in a large 
number of cases, as shown by the statis- 
tical treatment given in the preceding 
paragraph. 

As was mentioned above, the 112 lesions 
are grouped in fours (four fingers of the 
same hand, Tables 1 and 11) making 
twenty-eight groups. Of these, twenty-one 
groups showed faster healing with the 
extract-containing ointment, five faster 
with petrolatum, and two groups showed 
equal healing with both treatments. Thus, 
75 per cent of the lesions healed more 
rapidly with yeast and liver extract oint- 
ment, 17.8 per cent healed faster with 
petrolatum alone, and 7.1 per cent showed 
no difference in healing rate. 

Figure 1, Part 6, shows the effect of the 
extract-containing ointment on wound 
potentials in a typical experiment. To 
illustrate the method, cases of delayed 
healing by 2 per cent allantoin, by 40 
per cent urea and by sulfanilamide are 
shown in Figure 1, Parts 7 and 8. These 
less promising treatments have not yet 
been studied extensively. 


COMMENTS 


The results reported above indicate that 
electrical methods afford a reliable indi- 
cator of the rate of healing. The variation 
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in the electrical healing index (Table 11) 
is not surprising and is also encountered 
with other methods.*** The concept of 
“‘wound hormones” in healing is sup- 
ported by the statistically significant ac- 
celeration of healing by the extracts of 
yeast and liver.” Other investigators 
have reported favorable results with this 
extract.*? The negative findings of Hirshfeld 
et al. (1943) were due to their poor technic 
as they allowed the gauze to dry and stick 
to the wound in their statistically insig- 
nificant human cases. 

A word may be said concerning the 
potentials measured on the imtact skin 
before excoriation. There appears to be a 
tendency to positivity on the right in 
right-handed persons. Electrical assymetry 
should result from the many differences 
between the right and the left side of the 
body.” It is possible that the greater 
movement of the right hand stretches the 
skin making it more permeable to the 
inner positive charge. Thus the positive 
normal and positive injury potentials may 
have a common origin. Parmenter (1939) 
found no polarity in right index fingers 
but Snodgrass, et al. (1943) reported a 
positive charge on right fingers of fifty 
right-handed females, supposedly the effect 
of higher temperature and lower hydrogen 
ion concentration of the blood in the right 
hand. 


SUMMARY 


1. Measurements of the electrical wound 
potential of human skin may be used to 
indicate the rate of healing. 

2. Minor skin abrasions heal at an 
average rate of 2.3 per cent per hour as 
indicated by the fall in wound potential. 

3. An extract of yeast and liver incor- 
porated in a petrolatum-lanolin ointment 
accelerates healing of human skin to 
statistically significant degree compared 
with control abrasions treated with petro- 
latum alone. 


The author wishes to express his thanks to 
Dr. O. W. Richards of the Spencer Lens Co. 
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OPERATING ROOM EXPLOSIONS* 


Ricuzy L. WaAuGH, M.D. AND LuLA BOonpD, R.N. 
BOSTON, MASSACHUSETTS 


OODBRIDGE and Horton! after 

investigating a fatal anesthetic ex- 

plosion which occurred in Boston 
in October, 1938, stated: ‘“‘The explosion 
in question occurred despite the presence 
of from 60 to 65 per cent relative humidity 
in the operating room, electrical connec- 
tion by chain between the operating table, 
the gas machine and the floor, and connec- 
tion between the gas machine and the 
patient by wire wound around the breath- 
ing tubes and embedded in the rubber of 
the mask and thence by dangle chains to 
the patient’s face. The floor was of terrazzo 
with embedded brass grids and was 
grounded. The anesthetist’s stool was of 
painted metal with rubber feet and was 
covered with a sponge rubber pad finished 
with a felt-like cloth and protected by a 
casing of a textile similar to oilcloth or 
fabricoid. The mask was held in place by 
a rubber strap passed behind the patient’s 
head. No electrical apparatus was in use 
other than the usual floor and ceiling lights. 
Cyclopropane had been administered by 
the carbon dioxide absorption method in 
the closed circuit of a Connell DeLuxe 
machine for about twenty-five minutes. 
Oxygen had been running at about 240 cc. 
a minute, no cyclopropane had been added 
for the last ten minutes and the bag had 
been staying about half full. It appeared, 
therefore, that there was no gross leak. 
As the wound was about to be sutured, 
the surgeon left the table and had reached 
a corner of the room when the explosion 
occurred. There was no other approach 
to or departure from the vicinity of the 
operating table and gas machine. 

“After the explosion the mask was still 
strapped to the patient’s face, with the 
cushion ruptured. The posterior pharyn- 
geal wall was lacerated, blood oozed from 


the trachea, subcutaneous emphysema 
developed rapidly and the patient died 
about fifteen hours later.” 

Also very recently there was reported a 
fatal explosion? in a New Jersey hospital. 
The patient was twenty-five years of age 
and the explosion occurred during a blood 
transfusion after a chest operation. Death 
was caused by internal hemorrhage fifty 
minutes after the explosion. 

Such unfortunate occurrences should 
awaken us to the possibility of a similar 
explosion occurring in any operating room 
during the administration of an inhalation 
anesthetic. Considerable more attention 
has been devoted to this hazard since the 
introduction of ethylene and cyclopropane. 
Few of us, however, realize that the 
majority of explosions have been associated 
with the use of ether. In this connection 
Pinson® states that at least one hundred 
ether explosions occur every year in Eng- 
land. Greene? in his report of clinical 
investigation of 230 cases of fire and 
explosions in operating rooms found that 
over half involved ether and air or ether 
combined with oxygen or nitrous oxide. 
Fortunately these explosions have been 
of less serious nature and attended with 
fewer fatalities. 

In accordance with the National Elec- 
tric Code® there were installed in the 
operating rooms of our new hospital the 
well known safeguards to prevent explo- 
sions. These included electric power circuits 
with wall and floor plugs explosion proof, 
the absence of telephones and bell ringing 
devices likely to produce igniting sparks in 
the operating room, proper groundings by 
the inclusion of metal strips in terrazzo 
flooring and air conditioning with pro- 
visions to maintain relatively high humid- 
ity in the operating rooms. 


* From the Surgical Service, U. S. Marine Hospital, Boston. 
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In addition our plans were to use other 
known measures to prevent electrostatic 
sparks, 1.e., the use of the Horton inter- 
coupler, conductive rubber for feet and 
casters of metal furniture and in addition 
drag chains for the metal furniture, con- 
ductive rubber mattress and pillow covers 
and lastly the wearing of shoes with con- 
ductive: rubber soles by operating room 
personnel. The war situation, however, 
has prevented us going the full way 
particularly in obtaining all recommended 
conductive rubber articles. 

This knowledge of proper safeguards 
for the operating room has resulted in 
making some of us “‘operating room ex- 
plosion conscious.” This perhaps has caused 
us to go to the other extreme, at least at 
times, in the choice of the anesthetic. For 
example, in some instances we may have 
chosen spinal or intravenous anesthesia 
rather than inhalation with consequent 
risk of explosion, but a far greater risk so 
far as the patient himself was concerned. 
It is expected, however, that with the 
installation of all the possible safeguards, 
we should be able to make the choice of 
anesthesia entirely from the standpoint 
of operation and surgical risk involved. 

The more commonly used inhalation 
anesthetics (ether, ethylene and cyclo- 
propane) form explosive mixtures with 
oxygen. Therefore, to prevent explosions 
by ignition requires in addition to the 
proper electric power circuits, a knowledge 
of electrostatic discharges. This subject 
was presented in excellent form by Tovell® 
in the Bulletin of the American College 
of Surgeons in January, 1941. 

In the prevention of operating room 
explosions, it is essential that all operating 
room personnel and others engaged in 
hospital administration be thoroughly fa- 
miliar with these hazards and the necessary 
safeguards. This is difficult in practice 
particularly with frequent change in per- 
sonnel. The pamphlet’ by the National 
Fire Protective Association is very com- 
prehensive. However, on account of its 
many pages it has been impossible to get 


others to familiarize themselves with the 
context of this very important pamphlet. 
Therefore, in an attempt to disseminate 
this important information, the following 
digest or practical outline for the preven- 
tion of operating room explosions was 
prepared and posted in a rather con- 
spicuous place in the entryway to our 
operating rooms. 

We believe this has been of considerable 
help in introducing the subject to new 
operating room personnel and also as an 
aid in keeping all of us consciously alert 
to the hazards of fire and explosion. The 
outline is as follows: 


PREVENTION OF OPERATING ROOM 
EXPLOSIONS 


The need for taking steps to prevent 
Operating room explosions is shown by 
the following excerpts from the address of 
Professor Horton* of Massachusetts In- 
stitute of Technology: 

‘““Among the hazards of modern exist- 
ence, the possibility of death by explosion 
while anesthetized undoubtedly causes 
little general concern. It is a fact, however, 
that during many operations the gaseous 
mixture introduced into the patient’s 
lungs has such physical properties that it 
might easily be used for the operation of 
an internal combustion engine. Actually, 
the flame velocities observed for some 
anesthetics in wide use are among the 
highest encountered in combustible gases. 
Obviously, the accidental ignition of such 
anesthetic gases during an operation can 
scarcely failto havedisastrous consequences. 

“Nor is this potential risk merely theo- 
retical. In a group of some 60 of the leading 
anesthetists of the United States and 
Canada, which met about a year ago, there 
were 5 anesthetists, each of whom had 
been involved in a fatal anesthetic ex- 
plosion. No two had been involved in the 
same explosion. Such statistics as have 
been compiled indicate that, on the aver- 


* Presented at the annual meeting of the National 
Fire Protection Association, Toronto, May 12-16, 1941. 
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age, out of every 50,000 to 100,000 ad- 
ministrations of combustible anesthetics, 
one results in a fatal accident. 

“With respect to these explosions the 
medical profession is divided into two 
groups, those who have had one and those 
who have not had one. Those who have 
had an explosion never forget it, nor are 
they likely ever again to administer an 
inhalation anesthetic without a silent 
prayer. The emotional factors involved in 
an anesthetic explosion make it one of the 
most dreaded of all disasters by those 
familiar with its possibilities. 

“All ether compounds and hydrocarbon 
anesthetics are combustible and are ex- 
plosive when mixed with oxygen. Nitrous 
oxide and chloroform are not combustible 
but nitrous oxide can form inflammable 
mixtures with ether or with the hydro- 
carbons. Each of the several combustible 
agents has its own individual character- 
istics. ‘Ether, for example, disperses slowly 
and may flow to a considerable distance 
from the point of use. It has frequently 
been known to form a virtual fuse from 
a wall receptacle to the operating table. 
Cyclopropane, on the other hand disperses 
rapidly and is seldom found in dangerous 
concentrations at distances of more than 
a foot or so from the anesthetic adminis- 
tering equipment. However, cyclopropane 
is frequently used in concentrations having 
high flame velocity and which, when 
ignited, results in explosions of great 
severity.’ ” 

More than ten years ago, the National 
Board of Fire Underwriters, perceiving the 
need of safeguards in this field, invited the 
cooperation of the hospital authorities of 
the United States, the Surgeons General 
of the Army, the Navy, the Public Health 
Service and other interested parties to 
study the problem and to outline the 
necessary safeguards. This was accom- 
plished and since that time the National 
Board has continued to assist the hospitals 
of the country in meeting and solving the 
many problems of safety brought about 
by the rapid progress and developments in 
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the field of anesthesia. At the request of the 
National Board, this project has been 
taken over by the National Fire Protection 
Association; and the committees on Gases 
and Operating Room Hazards have recom- 
mended certain safe practices for the use 
of combustible anesthetics in hospital 
operating rooms. 

With the hope that all personnel and 
other persons entering our operating rooms 
will have a better understanding of these 
safe practices, the following outline has 
been prepared: 

The Principal Preventive Measures. I. 
Proper installation of electrical equipment 
so that sparks or arcs in electric wiring 
will be prevented; circuits, and switches 
should be explosive proof. All groundings 
should be in accordance with the National 
Electric Code. 

II. Prevent electrostatic spark discharges. 
a. Horton intercoupler provides effective 
pathway for potential equalization between 
conductive bodies, i.e., gas machine and 
leads to patient, anesthetist, operating 
table and ground. 

b. Accumulation of static electricity 
may be prevented by various means, L.e. 

1. Patient should not be moved from 
one room to another while an in- 
halation anesthetic is being ad- 
ministered. 

2. Woolen blankets should not be per- 
mitted in the operating room. 

3. Persons or objects outside the inter- 
coupler system should not be al- 
lowed within the region of possible 
escape of explosive gases without 
first making contact with one of 
group in system at a point remote 
from the danger zone. 

4. Carbon dioxide absorption method 
of administering anesthetic agents is 
an added safeguard if other measures 
against hazards of explosion are 
maintained. 

5. High relative humidity should be 
maintained—should be at least 55 
per cent, but 65 per cent is not safe 
if carbon dioxide content of air Is 
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reduced which sometimes happens 
in air conditioned operating rooms. 
Mask and breathing tubes should 
be washed before using. 

Breathing bag should not be re- 
moved from gas machine while it 
contains explosive mixtures as flush- 
ing inflammable gases from the 
machine with oxygen is extremely 
dangerous. 

Cloth covers should not be used on 
gas machines because static dis- 
charges might occur when they are 
removed. 

Withdrawal of cotton covering from 
a non-conductive rubber cased pil- 
low should be prohibited. 

Sponge rubber cushion on the stool 
of the anesthetist should not be 
permitted. 

Outer garments of silk or rayon 
or uniforms of “‘shark-skin” should 
not be allowed. 

Properly conductive flooring is in- 
creased by repeated washings with 
calcium chloride, from 2 to 4 per 
cent, which will cause floor to retain 
moisture. 

Keep persons with nails or metal 
plates in shoes out of operating 
room. Also shoes with soles of rubber 
or composition must never under 
any circumstances be permitted in 
the operating room unless some ef- 
fective means is employed to over- 
come their electrostatic action. 
Leather soles, particularly if damp, 
(as In winter, but not in summer 
when soles are dry) may be per- 
mitted. 

Drag chains on all furnishings should 
be bronze rather than of iron or 
steel. 

Feet on metal furniture should be 
covered with conductive rubber. 
Coverings of all operating tables and 
stretcher pads and of all pillow 
cushions and the like should be 
fabricated from sheeting of conduc- 
tive rubber. Also waterproof sheet- 
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ing and rubber or equivalent parts 
of operating room equipment, Le., 
masks, breathing bags, breathing 
tubes and gaskets of anesthesia 
equipment and all suction and pres- 
sure tubing not confined within a 
metallic sheathing should be of con- 
ductive rubber. 

III. Spontaneous combustion may occur 
if the oxidizing and reducing gases are 
permitted to mix under high pressure. 
Rooms in which hydrocarbon anesthetic 
gases or any of the other compounds are 
stored or used are to be considered a “‘haz- 
ardous location.” These locations should 
be ventilated by mechanical means (air 
brought into room in ducts opening not 
less than 6 feet from the floor and removed 
by ducts not more than 3 feet from the 
floor). Cylinders containing compressed 
gases and cans containing volatile liquids 
should be kept away from radiators, steam 
pipes, and like sources of heat. Cylinders 
containing reducing gases, such as ethylene 
or cyclopropane, and cans containing 
inflammable liquids, such as ether, should 
be kept out of proximity to cylinders con- 
taining oxidizing gases, such as oxygen 
and nitrous oxide. Also inflammable mate- 
rial, such as wood and fabrics, should not 
be stored or kept near cylinders containing 
oxygen. Containers and anesthetic equip- 
ment not in active use should not be cov- 
ered with fabric or other covering at any 
time. 

Care should be taken to prevent ac- 
cumulation of grease or oil on cylinders 
containing compressed oxygen and such 
cylinders and fittings should never be 
wiped with cloth, waste, or similar mate- 
rial likely to contain oil or grease. No 
equipment should be used for coupling 
cylinders containing compressed gas which 
might permit the inter-mixing of gases. 
Also compressed gas should never be 
transferred from one storage cylinder to 
another on the hospital premises. 

IV. Open flames and hot bodies may 
cause ignition of inflammable gases, and the 
most effective safeguard is a continuous 
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consciousness on the part of the operating 
room personnel of this danger. 

Last but Not Least. Each individual 
entering an operating room should be 
thoroughly instructed and should remain 
consciously alert to the hazard of fire and 
explosion—unrelenting vigilance should be 
directed toward preventing explosions. 
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It is essential that the anaesthetist should bear in mind the possibility 
of blast before he anaesthetizes the patient for an operation elsewhere in 
the body. If a patient suffering from blast must be operated upon, local or 
intravenous anaesthesia should be employed. 

From ‘Surgery of Modern Warfare” edited by Hamilton Bailey (The 


Williams and Wilkins Company). 
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THE TOURNIQUET* 
ITS CLINICAL APPLICATION 


Ropert T. McELvenny, M.D. 
Attending Orthopedic Surgeon, Wesley Memorial Hospital 
CHICAGO, ILLINOIS 


HE purpose of tourniquets is two- 

fold. The first is to prevent the 

return of venous blood from an 
extremity; the second is to prevent arterial 
blood from entering an extremity. For 
these reasons tourniquets are referred 
to as venous tourniquets and _ arterial 
tourniquets. 

The venous tourniquet is of value in 
certain tests and in procedures that re- 
quire vein puncture, section, ligation, etc. 
With these uses the tourniquet offers little 
danger. The pressures used are slight and 
the time intervals of application are 
usually of short duration. 

With the arterial tourniquet the con- 
ditions are reversed. The pressures used 
are great and the time intervals of applica- 
tion are comparatively long. For these 
reasons the dangers inherent in the applica- 
tion of tourniquets belong almost ex- 
clusively to the arterial type. 

Although the tourniquet as such has 
been known and used by man for cen- 
turies, the fear of damage to the part and 
the individual are still potent factors in 
limiting the wide use of tourniquets in the 
field of extremity surgery. The tremendous 
advantages afforded the surgeon and the 
patient by a well applied tourniquet should 
so outweigh the comparatively slight 
chance of accident that it is the purpose 
of this paper to discuss thé accidents and 
the misfortunes that occur with their 
application during the routine uses in 
extremity surgery. Further, it is the pur- 
pose of this paper to discuss the causes for 
these accidents and to describe the technic 
that has been developed for tourniquet 
application in large institutions over a 


long period of years and in thousands of 
applications. 

In reviewing the literature on tourni- 
quets as applied to the experimental 
animal, one is impressed with the fact that 
the interpretation of results is many times 
faulty and the series of cases comparatively 
small. The conclusion is that the experi- 
ence with the human as regards tourniquet 
application offers more actual and factual 
information for the surgeon than do the 
laboratory experiments. 

In summing up the laboratory experi- 
ments we find facts that coincide with the 
experiences offered by the human. Among 
these are the following: 

1. The harm a tourniquet can do varies 
with the size, shape, and characteristics 
of the part. This is noted also as to species. 
For instance, the hind leg of a rat is easily 
paralyzed by a tourniquet that is harmless 
when applied to the hind leg of a cat, dog, 
or rabbit. The latter have stronger and 
tougher tissues than the rat, in addition 
to other marked differences. 

2. If a tourniquet is left on for hours, 
say four to five, the limb after the con- 
strictor is released develops a _ reactive 
hyperemia with all the phenomena of 
inflammation. The intensity of the in- 
flammatory reaction is in proportion to 
the length of application. This has been 
observed repeatedly in the human and is 
one of the factors that limits the time a 
tourniquet can be left in place. 

3. If a tourniquet is left on an experi- 
mental animal’s leg for many additional 
hours than the above, no reaction is noted 
until the tourniquet is removed. The first 
reaction is hyperemia of the limb. This is 


*From the Department of Bone and Joint Surgery, Northwestern University Medical School. 


94 


2 
Ly 
‘ 
3 


ie 


New Series LXIX, No. 1 


then followed by inflammation, and then 
marked edema. Although the part may 
recover as judged by its appearance, one 
does not find out because the animal 
develops a typical secondary shock. This 
is irreversible and ends in death. This has 
also been observed in man. Cannon men- 
tions a case during World War I of an 
officer whose thigh was crushed between 
logs for twenty-four hours. On removal of 
the logs restoration of circulation occurred 
in the limb but this was followed by 
secondary shock and death in a few hours. 
In the experimental animal, amputation 
of the affected limb previous to removal 
of the constrictor prevents the develop- 
ment of secondary shock. 

4. Paralysis occurs in the limbs. of 
animals from pressure on nerves. This has 
been observed in the human and is one 
of the common complications of tourniquet 
application. 

5. Paralysis also follows tourniquet ap- 
plication in animals but in many cases this 
is thought not to be due to pressure on 
the nerves but to local asphyxia of the 
nerves. This may be so but in this writer’s 
opinion the facts on which this is based are 
not too clearly defined. This reaction may 
be related to the pathological condition 
encountered in leaky tourniquets. 

The above facts are pertinent to the 
practical use of tourniquets. Most of them 
have been observed in the human. The 
practical application of a tourniquet for 
operations on the human must avoid ill 
effects both local and general. To put on 
a tourniquet, then, that is absolute, safe, 
and can be used routinely, requires prac- 
tice and skill. 

This writer has been using tourniquets 
routinely for the past ten years on all 
but the most minor procedures. These 
tourniquets have been applied repeatedly 
to toes, fingers, and the upper and lower 
extremities. In this period he has had one 
case of paralysis and this in the upper 
extremity. There has been but one other 
complication in his personal experience. 
Both of these cases will be described. 
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Further, he has witnessed, during this 
time, and worked with others, where the 
application of tourniquets number in the 
thousands. In this time he has observed 
two upper-arm paralysis and one Volk- 
mann’s paralysis in the lower extremity. 
It is to be noted that these cases occurred 
in institutions where practice and skill in 
tourniquet application was on a high 
plane. 

The occasional and rare accidents that 
occur with the use of the tourniquet are 
generally due to four causes: (1) The 
tourniquet is too tight; (2) the tourniquet Is 
too loose; (3) the tourniquet has been left 
on too long; or (4) the tourniquet has been 
applied with no consideration for the 
anatomy of the part. It is to be noted that 
all of these causes reflect not on the pa- 
tient, but on the person responsible for 
the application of the tourniquet. The 
success of a tourniquet then depends on 
the judgment, the care, and the skill used 
by the person applying the constrictor. 


GENERAL CONSIDERATIONS OF TOURNIQUET 
APPLICATION 


Material. Improperly used there are 
objections to all types of tourniquets. 
When properly used a few types of tourni- 
quets are superior to all others and should 
be used in preference to all others. 

The effect of a good tourniquet is to 
put pressure on the tissues surrounding 
the blood vessels (and nerves) sufficient to 
prevent any blood passing the constriction 
but without harm to these structures. This 
pressure must be absolute and absolutely 
maintained for the period of application. 
These tissues while compressing the blood 
vessels and nerves should also surround 
them and act as pads for these structures. 

Tourniquets composed of cord or metal 
need only be mentioned to be avoided 
except in special fields such as chest 
surgery. There have been many types of 
tourniquets devised but none that we have 
tried are as safe or as dependable as the 
types recommended here. 
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Rubber tubing, except as small bands 
to be used on fingers and toes, is unsatis- 
factory as tourniquet material. It does 
not allow wrapping over and over itself 
and is difficult to control. The rubber tube 
constriction depends on one wrap and 
therefore is under great strain. Conse- 
quently it disintegrates rapidly, breaks 
frequently, cuts deeply into the flesh and 
in all ways is inferior. 

The wide rubber bandage, three inches 
or more, composed of thin sheet rubber, 
and known as the Martin bandage, is 
excellent for expressing blood from an 
extremity in preparation for tourniquet 
application but should not be used as a 
tourniquet. The reason for this is that the 
pressure applied depends on the wrapping 
of layer over layer. The pressure here ts 
almost impossible to control. Many times 
the application is too loose, while at other 
times the pressure exerted by this bandage 
is overwhelming. This bandage is danger- 
ous as a tourniquet and should not be used. 

The most practical, the safest, and the 
best elastic tourniquet is the strap type 


rubber tourniquet with the chain and 


clasp. It is known as the Esmarch. This 
tourniquet is dependable, easily mastered, 
uniform in length and stands up well. 
The standardization of its length and 
thickness prevents tremendous pressures 
being applied. With any consideration and 
any judgment at all, it can be used rou- 
tinely with no trouble. It may be applied 
too loosely but with any care it can seldom 
be applied tight enough to cause any dam- 
age. It is used in but one situation and 
that is in the middle or upper thigh. It is 
used nowhere else. 

The pneumatic tourniquet is a rubber 
cuff that is inflated with air by means of 
a pump. The pressures are transmitted to 
a gauge attached to the apparatus and can 
be determined by glancing at the gauge. 
This tourniquet is the most logical of all. 
It can be absolute, and the pressures can 
be maintained, increased, or lowered with 
ease and under absolute control. It is the 
tourniquet of choice. 
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The only troubles with it are technical. 
There is no excellent one in the market. 
Too frequently the valves leak, the rubber 
tubing blows out, the cuff leaks or blows 
out, or the tourniquet creeps thereby 
releasing pressure and allowing arterial 
blood through. In general, the materials 
used are inadequate for the job the tourni- 
quet has to do. To date it is not as de- 
pendable for routine work on the lower 
limb as is the Esmarch. 

The two types of pneumatic tourniquet 
In use are various commercial types that 
record pressures in pounds per square inch 
and the blood pressure cuffs which record 
pressures in millimeters of mercury. One 
pound pressure is equivalent to a pressure 
of 51.7 mm. of mercury. We use the com- 
mercial type of tourniquet for the lower 
extremity and the blood pressure cuff for 
the upper extremity. (Fig. 1.) 

The Esmarch tourniquet and the Martin 
bandage are often sterilized by heat so 
that they may be applied under sterile 
conditions. In routine elective surgery 
there is no need for this. The heat used, 
especially the autoclave, rapidly affects 
the rubber and it becomes weak and breaks 
readily. A satisfactory routine used by 
this writer is as follows: All operations on 
extremities include the preparation of the 


‘hands including the fingers and the foot 


including the toes. The elastic bandage is 
started at the fingers or toes over the 
sterile preparation which is covered by 
towels and is wrapped firmly to the point 
at which the tourniquet is applied. The 
tourniquet is applied, the elastic bandage 
is removed and the limb is ready to pre- 
pare for the actual surgery. (Figs. 2, 3 
and 4.) To make the handling of the 
Esmarch and Martin bandages easier and 
to preserve them, they are occasionally 
powdered with talcum. 

Patient. Age is no contraindication as 
to the application of a tourniquet. Count- 
less numbers of tourniquets have been 
applied to children and to the very aged. 
In this writer’s experience, no mishaps 
have occurred and he has not observed 


i 
> 
: 
= 
¥ 
< 
: 
a 


New Series LXIX, No. 1 


any. Many of these old people have had 
marked calcification of the arteries as 
shown in the roentgenograms. The wound 
healing has been as prompt as in similar 
cases In younger age groups. 

Tourniquet pain is often referred to as 
a complication of tourniquet application. 
This is not the case. The only tourniquet 
pain complained of in properly applied 
tourniquets is at times a feeling of heavi- 
ness about the thigh. This is rarely com- 
plained of by the patient but can be 
elicited at times by close questioning. 
We have rarely observed this in cases of 
arm tourniquets. This mild discomfort in 
our opinion is even less with pneumatic 
tourniquets on the lower extremity than 
with the Esmarch. In general, the patient 
is unaware that a tourniquet has been 
applied in either instance. 

With the advent of modern anesthesia, 
spinal anesthesia, never popular in bone 
and joint work, has become less so. On a 
large series of patients that were done under 
spinal, it was noted that tourniquet pain 
was bothersome to quite a number on 
whom the tourniquet was applied although 
the anesthesia was well established. This 
pain in the lower extremity would begin 
twenty to thirty minutes after tourniquet 
application, rapidly increase in intensity, 
and require the release of the tourniquet. 
On the other hand, a tourniquet in the 
routine fashion has been applied on many 
patients, using a pneumatic cuff to the 
upper arm or the lower leg and the opera- 
tive site blocked with local infiltration of 
novocaine. The entire procedure has been 
carried out under a local anesthetic with 
the patient not complaining at all of the 
tourniquet which we have left on for as 
long as forty minutes. These phenomena 
have called forth various explanations, 
none of which seem entirely adequate. 

Technician. An intelligent cooperative 
technician can be trained to apply tour- 
niquets with skill and judgment. Under no 
circumstance should this be allowed except 
under the direct observation and direction 
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of the surgeon. The technician should be 
instructed as to the following: 
1. Under no circumstance is any tourni- 


Fic. 1. Illustrates our collection of tourniquets 

and accessories: Roll of elastic webbing, Es- 
march tourniquet, pneumatic leather cuffs as 
developed by Mr. Gregory Sullivan, Martin 
bandage, ordinary blood pressure cuff, and 
creep-proof blood pressure cuff. Note that 
ordinary blood pressure cuff is folded on itself 
in manner used for high-arm tourniquets. 


quet except a pneumatic type allowed on 
the upper extremity. This tourniquet by 
choice is a blood pressure cuff. This rule 
has no exceptions in elective surgery. This 
tourniquet can be applied to either the 
forearm or the arm under the direction of 
the surgeon. © 

The technician is innin the relationship 
of the radial nerve to the humerus and 
shown at what level this nerve crosses the 
radial side of this bone. The proximal 
extreme of the arm is shown to the tech- 
nician and the relationship of all the 
nerves and vessels to the humerus on the 
axillary side of the bone is explained. It is 
emphasized that these vital structures in 
the arm are deep and that any excessive 
pressure anywhere in the arm and espe- 
cially at the above two areas will press 
the nerves not against their surrounding 
tissues but against bone. It is pointed out 
that this bone is unyielding and that the 
pressure of the nerve against it will cause 
paralysis. 

2. The relationships of the similar struc- 
tures in the thigh are explained. It is 
shown why the middle and the upper 
thigh are tourniquet sites. The tibia is 
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demonstrated, showing how with rubber 
tourniquets the pressure of bone against 
skin can bruise or necrose tissue. For this 


Fic. 2. 


Fic. 4. 
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made to check with the anesthetist to see 
that she has recorded the time of applica- 
tion of every tourniquet. 


Fic. 3. 


Fic. 5. 


Fic. 2. Illustrates the application of the creep-proof blood pressure cuff. Note that this is applied above where 
the radial nerve crosses the lower front of the humerus. Note that this cuff is applied directly on the skin. 

Fic. 3. The cuff has been applied and is wrapped with gauze to keep the extra portion of the cuff in place. The 
Martin bandage is being applied in preparation to inflating the cuff. 

Fic. 4. The Martin bandage is applied, the cuff has been inflated to proper pressure. Note the clamps on the 
rubber tubing to prevent leaking. The clamp on the gauge tube will have to be removed frequently to check 
pressure. This is done by the anesthetist. Note position of cuff in relation to distance from elbow. If narrower, 


these cuffs would be more satisfactory. 


Fic. 5. Shows method of applying a high-arm tourniquet for operations on the elbow and above. Note that an 
ordinary blood pressure cuff has been folded on itself and then wrapped about the arm over three pieces of 
gauze bandage. These strips of gauze are tied as illustrated to prevent bulging of the cuff and was suggested 


by Dr. Carl Berg, of Washington, D.C. 


reason the risk in the thigh at the proper 
level is less than in the tibia and, therefore, 
should be the only site for the routine 
application of the rubber tourniquet on the 
lower extremity. 

3. He is taught the correct pressures for 
arm and thigh tourniquets and how to 
maintain them. 

4. He is taught the safe limits of time 
the tourniquets should be on and he is 


5. The technician is brought into the 
operating room and shown the results of 
his work. He learns what the operative 
field should look like and he learns what 
a leaky tourniquet turns an operative field 
into. 

6. If any complications develop, the 
technician is taken to the patient and is 
shown the results of our poor judgment and 


skill. 
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The technician is then limited in tourni- 
quet application to the following: 

1. The area of the arm beginning four 
fingers breadth above the insertion of the 
deltoid muscle into the humerus and ex- 
tending to three fingers breadth below this 
insertion. Only a pneumatic cuff can be 
used. 

2. The forearm, using a pneumatic cuff 
only. This cuff must start three fingers’ 
breadth below the elbow joint and go 
distally. 

3. The thigh. A tourniquet can be ap- 
plied nowhere on the lower extremity 
except in the middle or the upper third of 
the thigh. The rubber Esmarch or the 
pneumatic cuff type may be used here. 

Routine. The night before the extrem- 
ity is washed gently with gauze using soap 
and water. The part is shaved. The toe 
nails or finger nails are thoroughly cleaned. 
The gentle washing is then continued for 
five minutes. The soap is washed off with 
water. The part is then dried off with 
ether. The part, including the toes or 
fingers, is completely wrapped with sterile 
towels. These towels are wrapped snugly 
with gauze bandage over which adhesive 
tape is spiraled and ultimately attaches to 
the skin above the line of preparation. At 
the time of operation, while the patient is 
asleep these dressings are removed and 
under sterile precautions, the whole area 
is washed gently with soap and water for 
fifteen minutes. The part is rinsed with 
sterile water, then alcohol. The part is then 
rewrapped in sterile towels and now Its 
ready for the application of the tourniquet. 
(Figs. 7 and 8.) 

The extremity is elevated and an elastic 
bandage is wrapped firmly about the limb 
beginning at the tips of the fingers or the 
toes. This wrapping is continued up to the 
site of the tourniquet application. With 
the extremity still elevated, the tourniquet 
is applied. The elastic bandage is then 
removed. The limb is stripped of its towels 
and under sterile precautions is washed 
with ether. We seldom use skin antiseptics 
or dyes. The limb is now draped. (Fig. 10.) 
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The Esmarch tourniquet, contrary to 
accepted thought, is less harmful if applied 
in layers, one exactly over the other. We 
try to get this on covering the narrowest 
surface possible. It takes as much pressure 
over a broad surface as a narrow surface to 
occlude a vessel at a particular point. A 
narrow band, therefore, produces less tissue 
damage than a wide band. The patient 
should be asleep and before the tourniquet 
is applied, the adductor muscles should 
be palpated to see that they are not in 
spasm. If they are, the tourniquet may 
leak after the spasm has passed because 
the pressure lets up. The Esmarch can be 
placed directly on the skin but we prefer 
a towel folded in three layers and wrapped 
about the limb. Over this the tourniquet Is 
applied. (Figs. g and 10.) 

The chain end its placed on the lateral 
side of the thigh. The right hand passes 
under the thigh, seizes the rubber next to 
the chain. The tip of the tourniquet hold- 
ing the chain end is held firmly against the 
thigh by the other thumb and forefinger. 
The rubber is then pulled taut with the 
thumb and forefinger of the right hand. 
As one pulls he allows the rubber to slip 
through his thumb and finger as he brings 
the band under and up around the thigh. 
Done properly, this slipping produces a 
“singing” sound from friction. As soon as 
the band reaches the tip of the tourniquet 
that is held by the left thumb and fore- 
finger, the tension is maintained by the 
left thumb pressing this band firmly 
against the tip of the tourniquet. The 
right hand then passes under the thigh 
again, up over the medial side, and then 
over the top of the leg, grasps the band just 
at the tip of the left thumb, and pulls it 
taut in the fashion described, being sure 
that the second layer of rubber is directly 
over the first layer with no skin or toweling 
caught between them. This is repeated 
again and again until all the tourniquet ts 
utilized. The chain and hook are then 
connected. In removing this tourniquet, 
the thumbs are placed on opposite tips 
of the tourniquet and the tips are pressed 
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down and towards each other. This un- even when the pressure is at the point 
hitches the tourniquet with very littleeffort. where all circulation should cease in the 
The pneumatic tourniquet in addition limb. The reasons for this are the following: 


Fic. 6. Fsa..7. 


Fic. 8. 

Fic. 6. Illustrates the high-arm tourniquet applied. The cuff and the gauze ties have been covered with 
several layers of gauze bandage which extend slightly above and below the margins of the cuff. This gauze 
is then covered completely with a layer of adhesive. This will prevent creeping of the cuff and loss of pres- 
sure. Note the clamps on the rubber tubing. To remove, a bandage shears are run between the gauze and 
the cuff. 

Fic. 7. Shows type of drape used after final scrubbing of limb just before tourniquet application. Note circle 
of thin felt about thigh and method of placing pneumatic cuff about thigh. These cuffs have been developed 
by Mr. Gregory Sullivan and have proved the most satisfactory type we have used. They are constructed 
of a good grade of leather and rubber. They stand up well and maintain pressures without leaking or creep- 
ing. All of these cuffs are adjustable to fit any thigh, but Mr. Sullivan keeps many already set up in dif- 
ferent sizes which need no adjustments and are slipped over the limb as illustrated and pushed proximally 
until they are snug. They are then inflated. After the air is released they are taken off the same way they are 
put on. Since the thigh tapers, only two sizes are needed for the adult, if one wishes not to adjust them. 
(See Fig. 1.) 

Fic. 8. The pneumatic cuff in place, showing it snugly fitted to the upper thigh over the felt ring. Note elastic 
bandage about limb and over sterile drape. Note that limb is elevated. The elastic bandage is composed of 
a weaving of cloth and rubber. It is quicker to apply to a limb and stands more abuse than does the Martin 
bandage. 

Fic. 9. Close-up view to show Esmarch tourniquet in place over a towel which has been folded longitudinally 
to form three thicknesses. Note the fine wrapping of the elastic webbing about the knee and thigh as com- 
pared to the wrapping on the leg. 


to the faults that may defeat it requires 1. If one will take the reading of the 
much skill in its application if it is to be tourniquet when pumped up but before 
effective. The commercial cuffs do not the elastic bandage is removed and then 
creep but at times fail to occlude blood remove the elastic bandage a few turns, 


™~ 
= 
4 
2 
4 
PES 
5 


New Serres Vor. LXIX, No. 1 McElvenny—Tourniquet — American Journal of Surgery 


Fic. 10. 


Fic. 11. 


Fic. 10. Shows limb with Esmarch tourniquet applied high 
on the thigh to allow operation on practically the whole 
length of the thigh. Note that sterile towels have been re- 
moved following removal of elastic bandage and that the 
whole limb is now ready to be sponged with ether and 
then draped. The limb is elevated for sponging with 
ether and this is when the ether or tinctures, if used, are 
likely to run down the limb and be absorbed by the tour- 
niquet towel and produce burns. Note how closely the 
two ends of the tourniquet are hooked together. This 
makes for easy removal. Contrast with Figure 9. 

Fic. 11. Same case as Figure 10, showing effect of tourni- 

quet. Note stockinet below knee. This ordinarily would 
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he will note that the tourniquet pressure 
will drop from two to three pounds. This is 
because in the firm wrapping of the elastic 
bandage the tissues have been squeezed 
proximally increasing their volume at the 
site where the tourniquet is applied. When 
the elastic bandage is removed the tissues 
then flow out from under the tourniquet, 
thereby lowering the pressure. It is our 
custom to watch this point and by adding 
air, maintain the tourniquet at its correct 
pressure as the elastic bandage is removed. 

2. The rubber tube inside the inelastic 
cuff is limited in expansion by the size of 
the cuff. Readings of actual pressure on 
the gauge may be misleading because of the 
inelastic cuff. It is readily appreciated 
that if the tourniquet is applied loosely 
about the thigh, the rubber bag may ex- 
pand to its limit against the inelastic cuff 
which will give a high pressure reading on 
the gauge, but actually very little pressure 
of the cuff on the leg will result. 

3. The blood pressure cuff must be 
applied with care and the figures illustrate 
the technic used in applying it. The non- 
slipping type is very satisfactory for the 
arm. The only criticisms are that it is too 
wide, its valves are faulty and its connec- 
tion poor for maintaining pressures with- 
out leaking. The same decrease in pressures 
in the arm using the cuff occur as in the leg 
upon removing the first turns of the elastic 
bandage. (Figs. 2 to 6.) 

4. The elastic bandage gives a bloodless 
extremity below the elbow and knee with 
only light application of pressure. In the 
arm and thigh this is not the case and over 
these areas the bandage should be wrapped 
closer together and much more firmly 
because the mass of tissue is greater and 
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it takes more pressure to express the blood. 
(Figs. 8 and 9.) 

The ideal tourniquet is one which does 
no harm and gives a perfectly dry, white, 
bloodless field. This is more difficult to 
obtain in the thigh and in the arm than 
below the knee or elbow. The only blood 
encountered should be cherry red, not 
blue or black, and should never ooze. 
When a vessel is severed, if any blood is 
seen, it should be a drop or two only and 
when sponged away there should be no 
more from these points. The bone when 
cut into should be for the most part a 
definite yellow color with little if any red- 
dish tinge to it. (Figs. 10 and 11.) 

The advantages of such a field are many: 
(1) The operation is more neatly and 
quickly performed; (2) structures such as 
blood vessels, tendons, and nerves are more 
easily identified; (3) since time is saved 
and sponging and wound wiping are prac- 
tically abolished, the trauma is much less; 
and (4) in any procedure dirt from various 
sources settles in the wound. If no tourni- 
quet is used, the bleeding occurs at the 
start of the operation and then decreases 
as the operation proceeds. All the dirt 
that has settled in the wound is closed up 
in the wound without dilution unless the 
wound is irrigated with such a solution 
as warm saline. 

In wounds made under tourniquet, it is 
customary in our hands to cut and tie all 
vessels as the operation proceeds. In large 
wounds that offer a fair chance for sepsis, 
we customarily irrigate those with warm 
saline using an irrigating can, a rubber 
tube and an adaptor. This is done before 
the tourniquet is removed. The tourniquet, 
whether preceded by irrigation or not, Is 


be carried up over thigh and the skin edges protected by 
it, but for photographic reasons this has not been done. 
This type of drape allows one to move the limb freely 
in all directions and aids in lining up fragments when 
necessary. Note that this is a bloodless, ideal field. Note 
whiteness of tissue and bone. This is the way a field 
should look with a well applied tourniquet. 

Fic. 12. Same case after release of tourniquet and before 
closing wound. Bleeders at this time are seized and tied. 
Contrast with Figure 11. 


4 
4 
E 
oe 
+ 


New Series Vo. LXIX, No. 1 


released at the completion of the operation. 
Following the release of the tourniquet 
there is a transitory hyperemia lasting 
but a few minutes. During this time the 
bleeding is profuse. We believe this rush 
of blood is beneficial in washing the wound 
of accumulated dust and in dimimishing 
the bacterial count. After the hyperemia 
passes and the bleeding has practically 
stopped, the wound is inspected for per- 
sistent bleeding. These vessels are ligated. 
The wound is then closed attaching each 
layer of tissue to the layer underneath to 
prevent ready formation of hematoma in 
dead spaces. (Figs. 11 and 12.) 

Repeatedly it has been stated that upon 
the release of a tourniquet the patient not 
infrequently goes into shock. This we have 
not experienced although we have looked 
constantly for it. 


COMPLICATIONS OF TOURNIQUET 
APPLICATION 


Tourniquet Blisters and Burns. These 
mishaps causing blebs or burns are due 
solely to lack of care in the application of 
the tourniquet or in the preparation of the 
limb at time of surgery. 

The blisters are caused either by having 
the skin bulging through spaces in the 
Esmarch wraps or wrapping the Esmarch 
over large wrinkles in the towel. In case 
of the pneumatic type, blisters are caused 
by inflating the cuff on a wrinkled surface 
of toweling or having wrinkles or foreign 
material on the cuff proper. In case of the 
blood pressure cuff it is simply applying 
it without care to see that it lies smoothly 
on the skin surface. 

Burns are caused by careless use of 
ether, alcohol, and tinctures. These are 
allowed to drip or run down the limb and 
to saturate the tourniquet towel, felt, or 
cuff. Evaporation under a tourniquet is 
slow and consequently burns develop over 
the period the tourniquet is applied. (Fig. 
10.) 


The Too Tight Tourniquet. This com- 


plication (not including transitory numb- 
ness or weakness for a few hours) is almost 
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exclusive to the upper extremity. The re- 
sult of this is paralysis. Sensory and motor 
loss may be present. The sensory loss is 
usually not as complete as the motor loss 
and returns much more promptly. Three 
factors enter into this tragedy: One is 
applying the constrictor too tight. The 
second is using the wrong type of tourni- 
quet where pressure cannot be controlled, 
and the third is applying the constrictor 
on the arm without regard to anatomical 
considerations. 

That pressure and pressure alone causes 
this paralysis in the buman would seem 
to this writer the most logical supposition. 
It is hard to understand how local anemia 
of nerve tissue can cause this paralysis. 
It is a known fact the nerve paralysis oc- 
curs from short pressure phenomena ex- 
hibited by the following examples of which 
there are many more: | 

1. Wrist drop in so-called honeymoon 
paralysis. Wrist drop resulting from strap- 
ping the arm to the side by a cloth or 
adhesive binder where a tight band passes 
across the lower third of the humerus over 
the radial nerve. 

2. In all types of arm paralysis such as 
sleeping with the arm across a firm support 
or while under an anesthetic having the 
arm pressing against an unpadded portion 
of the table. 

3. Foot drop from peroneal pressure 
resulting from such causes as plaster boots, 
obstetrical stirrups or at times from cross- 
ing one knee over the other. 

In tourniquet paralysis, the paralysis 
has little relation to the time the tourni- 
quet bas been on. It follows short opera- 
tions as frequently as long operations. 
Certainly if anemia of nerve tissue was 
the cause, we would expect it to follow 
most long operations for in a well applied 
tourniquet the anemia is absolute. This, 
though, is not the case. Nerve paralysis 
from tourniquet in the human results from 
pressure of the nerve against bone or 
resistant tissue caused either by selecting 
the wrong site for the tourniquet, by apply- 
ing it far too tightly or using the wrong 
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type of tourniquet where there is no exact 
means of estimating the pressure. 


CASE REPORT 


A male, aged twenty-eight years, with 
tuberculosis of the right wrist was operated 
upon for wrist fusion under a general anesthetic 
and pneumatic tourniquet. The field was blood- 
less throughout the operation which lasted 
about eighty minutes, sixty minutes of which 
the tourniquet was in place. Following surgery 
all motor power and sensation was lost in the 
fingers and as far up the hand as could be 
determined with the plaster on. The sensation 
returned gradually from the hand to the fin- 
gers and was normal within four weeks of 
operation. There was no return of motor power 
to the fingers until at the eighth week slight 
flexion of the thumb was noted. Gradually 
motion jn all fingers returned until at the 
twenty-second week after operation motion 
was present and active in all the fingers. 

Investigation of this accident showed that 


this pneumatic cuff was one of our extra cuffs - 


that are used for the thigh. It had no gauge 
attached to it and it had been placed about the 
middle of the arm and pumped up firmly until 
in the technician’s mind there was no doubt 
that the pressure was sufficient to prevent 
leaking. 


Leaky Tourniquet. This is the most 
dangerous fault in tourniquet application. 
In the writer’s experience and from what 
can be gathered out of reports, sufficient 
emphasis has not been placed on this type 
of tourniquet accident. In the reports 
published it is hard to judge what causes 
the trouble because no reference is made as 
to the state of the hemostasis obtained. 
The severe damage that may occur here is 
permanent and in marked cases that are 
permanent resembles a Volkmann’s is- 
chemic paralysis. As stated before, no 
tourniquet properly applied has any oozing 
of blood in the field. The blood that does 
extrude on cutting the vessels is, or should 
be, cherry red. In a field where the tourni- 
quet is leaking there is an ooze of blue or 
blue-black blood and this ooze is con- 
tinuous. The blood is sponged away but 
more returns. If when the tissue is incised, 
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this occurs, the tourniquet should be 
released immediately and only applied 
again after at least a ten-minute wait, if 
at all. This writer has observed a complete 
Volkmann’s type of paralysis of a lower 
extremity in a Negro boy following the 
application of such a tourniquet that was 
left on for ninety minutes. It is this type 
of tourniquet, in our experience, that is 
accepted many places as adequate and 
which accounts for tourniquet pain, sen- 
sory and motor disturbances, marked 
hyperemia and swelling of the limbs after 
operation. In reviewing cases of gangrene 
of fingers on which novocaine and rubber 
band tourniquet were employed no com- 
plications have been found where 1 per 
cent novocaine has been infiltrated just 
distal to the metacarpalphalangeal joint 
and proper, absolute tourniquets applied 
about the finger’s base just distal to the 
infiltrated area. This has been our experi- 
ence in many finger and toe operations 
when we used this technic. 

The danger of a leaking tourniquet, in 
this writer’s opinion, is that all venous 
return from the limb is cut off by the 
tourniquet’s pressure but the arterial 
blood is allowed into the limb. The result 
is that gradually the capillary beds are 
completely filled with blood; but since the 
blood cannot get in the already distended 
venous system, a pressure in the beds is 
gradually built up which approaches that 
on the arterial side. This ultimately bursts 
the capillaries and the blood is extruded 
into the tissues causing multiple inter- 
and intracellular hemorrhages throughout 
the whole limb below the tourniquet. The 
immediate reaction is one of inflammation, 
circulatory spasm, death of tissue, and 
paralysis which in severe cases is followed 
by fibrosis and atrophy of the part. All 
grades of this have been seen by this 
writer from mild reactions to a Volkmann’s 


type. 
CASE REPORT 


A fifty-four year old woman who had stenos- 
ing tenosynovitis of the extensor tendon of 
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the right thumb was operated under pentothal 
anesthesia and a tourniquet of the blood pres- 
sure cuff type. Before applying the tourniquet 
the extremity had been drained of blood by 
the application of an elastic bandage. The cuff 
had been raised to a pressure of 250 mm. of 
mercury. This tourniquet had been on twenty 
minutes before it was viewed by us. When first 
seen by us the hand and forearm were purple. 
The veins were distended and the whole hand 
and forearm were covered by minute punctate 
skin hemorrhages. The tourniquet was re- 
leased. Circulation was established for ten 
minutes. The extremity was then elevated and 
the tourniquet was reapplied with a pressure 
of 350 mm of mercury. The field was opened 
by a rather long incision. The field was dry and 
bloodless. Throughout the entire operative 
area, including the subcutaneous area, tendon 
sheaths, muscle and even periosteum, in- 
numerable small punctate hemorrhages were 
present. Dissection was carried over to the 
radial artery and the radial nerve. The tissues 
surrounding the artery and nerve exhibited 
the same findings. When the tendon sheath over 
the extensor tendon of the thumb was opened, 
it was edematous and swollen as was expected, 
but this tissue also exhibited these fine punc- 
tate fresh hemorrhages. 

The day after operation the patient com- 
plained of numbness and tingling in the fingers 
and an ache in the forearm. The hand was 
cold, somewhat swollen throughout and the 
circulation was sluggish. The petechial hemor- 
rhages in the skin were more apparent than 
the day of operation. All motor and sensory 
factors were present. Six months later the 
patient still complained of numbness and 
tingling in all fingers and swelling of the hand. 
Some loss of sensation in all finger tips was 
present. This loss of sensation in all finger tips 
did not appear until about six weeks after 
operation. This fact, it would seem, is due to 
fibrosis about and in the nerves due to hemor- 
rhage. No indication of scalenus syndrome was 
present. No real improvement was noted 
when last seen eight months after operation. 


We have explored forearms that have 
well developed Volkmann’s contractures 
following elbow fractures and have been 
impressed with the marked fibrosis of 
tissue and particularly the tremendous de- 
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crease in size of the nerves as they enter 
the affected part of the extremity. 


TIME AND PRESSURES FOR TOURNIQUETS 


The time a tourniquet can remain in 
place is only judged by the collective 
experience of many cases in which satis- 
factory tourniquets have been applied and 
released with no disturbances. We have 
many times kept tourniquets on the lower 
extremity for two hours with no ill effects, 
but we believe that no more than ninety 
minutes for the lower extremity should be 
advised. Usually by this time the field has 
been well developed and explored and has 
become familiar to the operator so that the 
releasing of the tourniquet is no real 
handicap. In the upper extremity we be- 
lieve seventy minutes is about as long a 
time that a tourniquet should remain in 
place. If, as is often the case, many min- 
utes will be used in completing the metic- 
ulous work so often experienced here, it is 
advised to release the tourniquet every 
forty minutes, then elevate the limb and 
re-apply. 

The pressures for tourniquet application 
have been given a great deal of attention 
by us. Generally 250 mm. of mercury for 
the arm and 570 mm. of mercury pressure 
for the lower limb is recommended. We 
have found these to be entirely inadequate 
and result in leaking past the tourniquet 
In sO many patients as to cause us to 
increase our pressures routinely. 

For the past five years we have used on 
the arm a pressure of 350 mm. of mercury 
as shown on the blood pressure cuff as a 
routine. This pressure has given excellent 
tourniquets and no complications. We 
have kept tourniquets at this pressure on 
for as long as ninety minutes. In the lower 
extremity the standard pressure adopted 
by us has been twenty-two pounds as read 
on the gauge. These have not leaked while 
at twenty pounds some of the tourniquets 
have leaked. No ill effects from this pres- 
sure have occurred. 

The tissues of children under seven are 
softer than adults and these take some- 
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what lower pressures to compress the 
arteries. These pressures have not been 
used by us because we wanted to use them, 
but because after long and careful search 
for the ideal pressures these have been 
found to be nearly the ideal in producing 
uniformally good tourniquets with no ill 
effects resulting. 

It is to be remembered that tourniquets 
leak when the pressures in the tourniquet 
are far above that of the patient’s arterial 
pressure as determined by cuff. The object 
is to obtain a pressure that produces the 
result without harm. We advocate these 
pressures because we use them, have been 
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forced to use them, and im all cases to date, 
no ill effects have resulted. 


CONCLUSIONS 


A discussion of the tourniquet, its ad- 
vantages and disadvantages, has been 
presented. Tourniquet accidents result 
from careless application of the constrictor 
and are due to the tourniquet being too 
tight, too loose, remaining on too long, 
or applied with no consideration for the 
anatomy of the part. 

A method of tourniquet application is 
described which, when followed, has given 
complete satisfaction in actual practice. 


Announcement: The American Society of Anesthesiologists, Inc., are 
offering a prize of $100 for the best original essay, not published previously, 
on some phase of anesthesiology or on a subject closely related to it. Infor- 
mation concerning the contest may be obtained by writing to either Dr. 
R. Charles Adams, Chairman, Mayo Clinic, Rochester, Minnesota, or to 
Dr. McKinnie L. Phelps, 745 Fifth Avenue, New York 22, N.Y. 


. 
* 


NORMAL PHYSIOLOGICAL DOUCHES* 


JOHN KARNAKY, M.D. 
Gynecologist, Jefferson Davis Hospital 
HOUSTON, TEXAS 


N a previous publication! it was brought it is scientifically established that the 
out that many physicians are still normal hydrogen ion concentration of the 
prescribing alkaline substances, sodium adult vagina is markedly acid, 4.0-4.5. 


potassium permanganate, magnesium sul- | | | 
fate, and sodium chloride or a combina- | | | | 

f these n inal | 

tion of these in the treatment of vagina Per a gee 


leukorrhea or as a cleansing douche when =e 


bins Yet I see patients who have been told b 
Substance pH P y 
Vinegar their physicians to use sodium bicarbonate, 
4 tablespoonfuls to 1 qt. water.............. 3.50 magnesium sulfate, borax, potassium per- 
manganate and others. The following table 
2.85 r of various medications 
Boric acid used for douches: 
When pathological changes occur in the 
Supersaturated 3.60 vagina, the hydrogen ion concentration 
3.90 approaches the alkaline side. Then there 
3:99 is, so to speak, a hypo-acidity of the vagina 
1.oo similar to hypochlorhydria of the stomach. 
H2SO,. 1.20 Just as one would not prescribe an alkaline 
Boric Acid............................... 5.20 Just so In vaginitis, the vagina should be 
Magnesium sulfate cance of the symbol pH. pH 7.0 is the 
Ses 7.40 The following summary af 713 con- 
1 tablespoonful to 1 qt...............00000. 10.09 secutive pH readings done on 163 con- 
nanene the office. This was done with an electro- 
2 teaspoonfuls to 1 qt..................45. 7.40 Beckman pH Instrument. (Table II.) 
Lugol’s solution 
PHYSIOLOGY OF THE VAGINA 
Sodium Chloride 
0.1 Gt... . 7.90 The physiology of the normal vagina 
2 tablespoonfuls 7.65 should be logically considered before a 
Sodium bicarbonate undertaken. At the Jefferson Davis Hos- 
Silver plete, Made an exhaustive study of vaginal 
9.20 hydrogen ion concentration, vaginal epi- 


*From the Department of Gynecology, Research Division, Jefferson Davis Hospital, Baylor Medical School, 
Houston, Texas. 
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thelial cell height, vaginal bacterial flora, 


glycogen content of the vaginal epithelial 


4 cells, and the manner in which glycogen is 


sol ULCERATION | 


SAX 


~ 


< 


= 


The hydrogen ion concentration varies 


from 3.9 to 5.0. We have tested the 
vaginal hydrogen ion concentration in over 


PREGNANCY 
HYPERSECRETION 


HEIGHT OF EPITHELIAL 5 
LAYERS. 


GLYCOGEN CONTENT 
OF CELLS. 


= 


H-ION CONCENTRATION 
(PH) OF VAGINAL 
SECRETION. 


CONCENTRATION OF 
DODERLEIN BACILLI. 


VAGINAL PATHOLOGY. 


DEGREES OF 


ULCERATION SENILE VAGINITIS 


SENILE VAGINITIS 


ADHESIONS 


LIFE CYCLE OF VAGINAL EPITHELIUM 


: Fic. 2. The vaginal mucosa of the newborn is thick and contains an abundance of glycogen just like any pregnant 
ey woman’s vaginal mucosa at term. After about six weeks, due to the loss of estrogenic hormones from the child’s 


acidity. (Fig. 2.) 

The reaction of the normal vagina is 
acid, as tested with nitrazine paper, Hel- 
lige, Wulff or the electrometric method. 


broken down to form the normal vaginal 


TABLE 1 
No. of No. of pH’s | Lowest pH | Highest pH 
Patients P 6 P 
163 713 3-45 8.15 
Average pH 
Posterior Anterior | Left Lateral Right Lateral 
Fornix Fornix Wall Wall 
5.244 4.821 4.987 4.902 


Average pH for all fornices 4.988. 


circulation, the vaginal mucosa becomes thin and atrophic. At puberty the vaginal mucosa becomes adult in 


thickness. 


15,000 patients in our clinic and for 
practical purposes the normal pH may be 
considered to be about 4.2. The vaginal 
hydrogen ion concentration in one series 
was reported to vary from 4.0 to 4.0. 
(Fig. 3.) 

In view of these observations, it appears 
logical that all medication should be acidic 
in property, but precaution should be 
taken not to produce a concentration so 
low as to cause irritation to the vaginal 
mucosa. We have found that a hydrogen 
ion concentration of 2.9, if not buffered and 
that of 4.5 to 5.0 if buffered, is most 
suited for douches, sugars such as glucose, 
maltose, saccharose, lactose or a combina- 
tion of the four, are of benefit in the 
treatment of many vaginal infections 
because of the acid environment they 
create. 


| 
S WK. PUBERTY \ MENOPAUSE SENILITY 
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A stained biopsy of the normal vaginal granules in the epithelial layers. (Fig. 5.) 


mucosa shows about forty-five to fifty-frve The upper layers of the vaginal epithelial 
cell layers in height. (Fig. 4.) Sections of cells are well vacuolated and these vacuo- 


OVARIAN CYCLE 


Fic. 3. The ovarian cycle also controls the pH of the vagina, the endometrium 
and the amount of glycogen in the vaginal mucosa. Estrogens are called the 
“slycogenic hormone” of the vaginal mucosa. In the endometrium, pro- 
gesterone is the “‘glycogenic hormone.” Vaginal pH is more acid near the 
mid-menstrual period in the normal vagina. (Photo obtained through the 
courtesy of Ortho Products, Linden, New Jersey.) 


¥ 


Fic. 4. Normal vaginal mucosa. The vacuolated areas are receptacles 
for glycogen. The glycogen has been washed out during the prep- 
aration of the slide. Almost, if not all the acid of the vagina is pro- 
duced in the vaginal mucosa because if the vaginal mucosa is made 
almost absolutely dry by air and cotton drying, the vaginal pH is 
more acid than before the vagina was made dry. 


normal vaginal mucosa stained with Best’s lated areas are receptacles for glycogen 
carmine stain or other glycogen staining which is picked up from the blood by the 
methods, show an abundance of glycogen vaginal epithelial cells. The deposition of 
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glycogen is brought about by estrogenic 


influences. The glycogen is broken down 
into glucose and finally ito lactic acid 
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If a smear from an infected or postop- 
erative vagina is made, whether the infec- 


Fic. 5. Normal vaginal mucosa showing glycogen granules. Acids are produced 
in the vaginal mucosal cells and then pass into the vaginal cavity. Estrogens 
cause growth and deposition of glycogen in the vaginal mucosa. The glycogen 
in turn is metabolized into lactic and other organic acids. 


in the epithelial cells and in the vagina, 
which is the normal acid of the vagina. 
In the vagina this is carried out by enzyme 
action and the Doederlein bacilli. Other 
organic acids are also produced. 

The application of Lugol’s solution to the 
normal vaginal mucosa produces a deep 
mahogany color; due to the action of 
iodine on glycogen, no change in color 
results; if there is a decrease in glycogen, 
there is a decrease in the intensity of the 
mahogany color. 

In infections or trauma to the vaginal 
mucosa, as seen postoperatively, there 
occurs a depletion or almost complete 
loss of glycogen with less mahogany color 
formation and less acid reaction. In these 
conditions there is a definite decrease in 
the amount of glycogen stored in the 
epithelial cells. 

A fresh stained smear from a normal 
vagina shows many thick, rod-like organ- 
isms (Doederlein bacilli) and many large 
clumped epithelial cells with small nuclei. 
The epithelial cells stain normally. There 
are few pus cells or none at all. (Fig. 6.) 


staphylococcus, diphtheriod or some other 
organism, few, if any, of these Doederlein 
bacilli are seen. We also see many shapes, 
forms and kinds of micro-organisms such 
as streptococcus, staphylococcus and colon 
bacillus. The epithelial cells do not take 
the stain so readily and also are no longer 
in groups but are broken up into fragments 
It may then be said that in an infected 
vagina there is a mixed vaginal flora with a 
definite decrease in the number of Doeder- 
lem bacilli. (Fig. 7.) 

In vaginal infections, there is therefore 
a state of abnormality in four physiologic 
elements: (1) hypo-acidity, (2) hypo- 
glycogen, (3) hypo-epithelium* and (4) 
hypo-Doederlein. Hypo-acidity or lack of 
the normal amount of acid is the most 
important of these four. 


ACIDITY, ALKALINITY AND GROWTH 
OF VAGINAL MICRO-ORGANISMS 


To substantiate some of our previous 
investigations, eight cases of acute vagi- 


* Hypo-epithelium is a decrease in height of vaginal 
mucosa. 


tion is due to streptococci, Bacillus colli, 
2 
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nitis with foul discharge were surveyed in 
an experiment. The patients were in- 
structed not to take douches and to 
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concentration of 5.5 in two cases, 5.4 in 
four cases and below 4.5 in all cases. 
Growths in the controls were most abun- 


Fic. 6. Upper: Normal vaginal mucosa. middle: Déderlein bac‘Ili from smear taken from vagina of upper 
picture. Left: Senile vaginal mucosa. Right: One of the small trichomonal ulcers. Lower: A fresh smear 
taken from the vagina having the trichomonal ulcer. Also shown are the many other bodies that must 
be differentiated from trichomonas vaginalis. This is the débris that must be dissolved and washed out 


when douching. 


omit coitus. Vaginal treatment was sus- 
pended for two weeks. External plain water 
washes were allowed. By sterile technic, 
all the vaginal secretion that could be 
collected from the vagina was placed in 
0.5 cc. of warm sterile water in a sterile 
test tube. From this solution a smear was 
made on agar of a hydrogen ion concentra- 
tion of 2.8, 3.6, 4.4, 5.4, 5.5, 6.0, 7.0, 7.2, 
7.6, and 8.0. 

Bacterial growths were most abundant 
at a hydrogen ion concentration of 7.6 and 
8.0 and as the concentration became more 
acid, the bacterial growth became less 
pronounced. There was no growth at the 


dant in 7.6 and 8.0. Staphylococcus and 
colon bacillus did not grow at 5.0 or below. 

A number of other patients were tested 
with vaginal jelly adjusted over a hydrogen 
ion concentration range of 2.0 to 9.0 and 


the results were similar to those previously 


obtained. 

With these facts in mind, it appears 
pertinent to suggest that vaginal medica- 
tion should conform to the normal vaginal 
acidity and therefore be acid in reaction. 
In this connection the writer began to 
study electrometrically the amount of acid 
commonly used in douches which would 
produce a concentration of 4.0. A number 
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Fic. 7. Stained vaginal smear of trichomonas vaginalis. Note the various types 
: of vaginal flora and forms of trichomonads. These micro-organisms are to be 
4 killed and washed out when a woman douches. Vinegar, red or white, in 
warm tap water produces a pH of 2.9 and dissolves these vaginal micro- 
organisms. Acid douches encourage the growth of normal vaginal bacilli of 


Déderlein. 


RATIONALE OF ACID DOUCHES 
DURING MENSES 


DOUCHES 
VINEGAR (5% Acetic Acid) 


3 tablespoonfuls to 
2 quarts of tap water 


LACTIC ACID (u.s.p) 


1 tablespoonful to 
2 quarts of tap water 
ACIDULATED 
CARBOHYDRATE TABLETS 
ACID 


ACID 
DOUCHES DOUCHES 


NORMAL 


MENSES INTERVAL MENSES 


INTERVAL 


DUE TO FLOW OF BLOOD DURING MENSES 
THE VAGINA APPROACHES AN ALKALINE pH 
AND THUS FAVORS THE GROWTH OF 

PATHOGENIC ORGANISMS. 

a Fic. 8. 


a 
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of drugs used for vaginal infections and 
douches were tested directly in contact 
with the trichomonad under the micro- 
scope in an effort to correlate the micro- 
scopic and clinical results. The findings 
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favors the growth of trichomonads and 
other pathogenic organisms. That accounts 
for the occasional flare-up of trichomonal 
infestation after the menses. It is due 
more to the alkalinity of the blood serum 


are recorded in Table 111. than for any other reason; as evidenced 


TABLE III 
Amount of Microscopic Clinical | 
Drug Amount of Drug Water Results Results | pH 
Sodium perborate..............| 3 heaping teaspoonfuls Quart tap water | No death Inefficient 10.0 
2 heaping teaspoonfuls, Quart tap water 10.0 
3 heaping teaspoonfuls| Quart tap water | No death Inefficient 9.0 
2 tablespoonfuls 2 quarts tap 8.84 
water 
Sodium bicarbonate............ 3 heaping teaspoonfuls) Quart tap water | No death Inefficient 8.0 
Dilute sodium hydroxide....... In tap water No death Inefficient 8.0 
Magnesium sulfate.............| 3 heaping teaspoonfuls) Quart tap water | No death Inefficient 7.4 
Sodium chloride............... I cup Quart tap water | Stops motility 7.4 
immediately 
no death 
Potassium permanganate....... 3 tablets Quart tap water | Death Fair 7.3 
3 heaping teaspoonfuls| Quart tap water | No death Inefficient 6.1 
Bichloride of mercury........ 5.19 
1 drop In vaginal smear No death Inefficient 5.9 
on slide 
8 cc. In tap water No death Inefficient 5.8 
1 teaspoonful Quart tap water | No death Inefficient 5.8 
2 heaping teaspoonfuls, Quart tap water | Death Efficient 5.6 
In tap water Death Efficient 5.0 
1 drop In vaginal smear; Death Efficient 4.5 
on slide 
I gr. 5 cc. tap water | Death Efficient 3.9 
I gr. 5 cc. tap water | Death Efficient, but) 3.6 
dries vagina 
too much 
5 tablespoonfuls 2 quarts tap| Death Very efficient 2.9 
water 
G.C. douche powder........... 3 heaping teaspoonfuls| Quart tap water | Death Efficient 3.0 
14 tablet 5 cc. tap water | Death Efficient 2.9 
Death immedi- 
ately 
Acetylsalicylic acid............ 5 gr. 5 cc. tap water | Death Efficient 2.9 
ee ee I ce. None Death Too caustic 1.2 


by the recurrence to trichomonas vaginitis 
following bleeding in vaginal operations. 
The reason that trichomonas infestation 
follows many cases of gonorrhea is that 
the resulting alkaline secretion (pH 7.2 
to 9.0) neutralizes the vaginal acidity, thus 
favoring the growth of the trichomonads. 
Leukorrhea is thought of by the public 
in general as a disease by itself instead of a 
symptom and so do not seek the advice of 
a gynecologist, but resort to self medica- 


There is still a question in the mind 
of the medical profession as to the possible 
harm that may result from douching dur- 
ing menstruation. In the author’s experi- 
ence there were no ill effects. The patients 
with vaginitis are advised to douche during 
menstruation. (Fig. 8.) Those who insist on 
avoiding the douche during the menses are 
advised to insert into the vagina two to 
five acidulated dextrose-lactose tablets. 
(Fig. 9.) A concentration of pH 7.0-7.4 
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tion and make use of the popular adver- tendency of the misinformed patient to 
tised fluids as a douche. These solutions use greater concentrations when a leukor- 
may do more harm than good as the rhea is present. This may lead to tissue 


ae 


Figure 3. Model showing inserted Floraquin cablets in place ‘ Figare 4. Floraquin tablew almost completely 
an adberent film throughout the vagina and on to che f 


in posterioe sad anterior vaginal fornix 


94 
84 
Acidulated tablets Acidulated tablets 
NEUTRAL 7 4 (FLORAQUIN) (FLORAQUIN) 
of or 
acid douches. acid douches. 
4 
64 
: 
§4 


MENSES 


MENSES 


INTERVAL 


‘NORMAL 


Figure 5. Rationale of use of acid douches or Floraquio tablets during mensiruation. 


The flow of alkaline blood serum over the vaginal mucosa during the 

period decreases the normal vaginal acidity from pH 4.0 to approach 

the neutral or alkaline side, thus favoring the growth in a blood serum 

medium of many pathogenic organisms. By the use of aa 

tablets or frequent acetic acid or lactic acid 


Fic. 9. The wide of acid tablets or jellies or any acid preparation during and be- 
tween the menstrual cycle. 


hydrogen ion concentration may be on irritation and ulceration (ectropion and 


the alkaline side hence non-physiological. erosion of the cervix). ' 
Some of these products contain caustic 
Since these solutions are also widely . Acid douches (pH 3.0 to 5.0) should 


used for contraceptive purposes, there is a be: used instead of alkaline douches, be- 


4 Figuge 1. Phatomicrogragh Figure 2, simon, are 
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cause with pathologic changes there is a 
hypo-acidity of the vagina and as these 
changes increase, the hydrogen ion concen- 
tration approaches the alkaline side. 

2. Alkaline douches favor the growth of 
pathogenic organisms. 

3. No harm results from suitable warm 
acid douches during menstruation, when 
such treatment is indicated. 

4. The best douche found in our ten 
years of research is vinegar (red or white). 
The patient should be instructed to use 
five tablespoonfuls of vinegar to the douche 
bag if there is an acute vaginitis. After 
two weeks, two to three tablespoonfuls 
are used instead of five. For an ordinary 
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cleansing douche use three tablespoons of 
white or red vinegar to douche bag or can. 
The patient is instructed to lie down in the 
bath tub, to hold the lips of the vagina 
against the nozzle in order that the vagina 
is distended, to retain the solution for five 
to ten minutes and to use warm water. 

5. Even in sterility cases, soda alkaline 
douches should not be used. . 

6. No preparation with a pH of 5.0 or 
higher as shown in Table 111 1s advocated. 
In that list there are sixteen out of the 
twenty-four not advocated. 
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Profuse leucorrhea, with irritation of the vaginal mucosa and the skin 
of the vulva, is not uncommon during the weeks or months following con- 
finement. Trichomonas infection should be suspected as the cause for this, 
and examination made microscopically for the organisms. 

From “‘The Management of Obstetric Difficulties” by Paul Titus 


(C. V. Mosby Company). 
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CLINICAL VALUE OF FUNCTIONAL LIVER TESTS 


ABRAHAM QO. WILENSKY, M.D. 


NEW YORK, 


NFORMATION concerning the func- 
tion of the liver can be obtained from 
two sources: (1) from a study of the 

normal functions and its variations, and 
(2) by the use of foreign substances, the 
variations of whose excretion through the 
liver furnishes the measure by which 
the general functional capacity of the liver 
is to be judged. 

The important normal functions which 
one can investigate include: (1) the metab- 
olism and storage of proteids, carbohydrates 
(glycogen) and fats, (2) bile formation and 
excretion, and (3) the formation, presence 
and variation of the substances involved in 
blood clotting. 

Metabolism of Proteids. This seems to 
be almost entirely a liver function. Nor- 
malcy of the protein metabolism has as- 
sumed in recent years a paramount position. 
The establishment of any degree of hypo- 
protinemia has been shown to be associated 
with moderately severe and far advanced 
stages of liver disease and/or injury. The 
disturbance in the quantitative relation- 
ship of serum albumin and globulin has 
been employed as a diagnostic test also.” 
Usually the change is a rise in the globulin 
and a fall in the albumin. 

The metabolism of carbohydrate is 
possessed to some degree by all muscular 
structures, but the liver is the great store- 
house of glycogen. The galactose and 
levulose tolerance tests are not reliable be- 
cause too many factors are involved in the 
mechanism of sugar metabolism. 

Production and Metabolism of Bile. The 
bone marrow and the spleen share this 
function, but again the liver is the impor- 
tant organ. Of the many tests suggested 
for this investigation, all concern them- 
selves with basic conditions in which there 
is a deficiency in the production of bile 
(prehepatic), or, more commonly, obstruc- 


NEW YORK 


tion to the free outflow of the finished 
product from the liver (posthepatic). The 
chief tests of this function are the direct 
and indirect Van den Bergh test and the 
icteric index (a modification of the Ehrich- 
Diazo reaction). Both of these tests can, 
fortunately, be used quantitatively, and 
they estimate the amount of bile pigment 
in the blood stream. A differentiation is 
possible in the Van den Bergh reaction 
inasmuch as the test is “direct” in the 
posthepatic and “indirect”? in the pre- 
hepatic types of jaundice. 

The Fouchet test is similar to the Van 
den Bergh test. The bilirubin test of von 
Bergmann and Eilbott is very sensitive 
utilizing bilirubin itself. There are differ- 
ences of opinion, however, regarding its 
reliability.** 

The presence of bilirubin in the urine 
gives the same information as the Van den 
Bergh test. 

The urobilinogen test is based upon the 
fact that urobilin, if function is abnormal, 
is excreted in the urine as urobilinogen. If 
present in dilutions greater than 1:20, it 
may be assumed that hepatic damage is 
extensive. 

Estimations of the cholesterolemia have 
also been used in the jaundice associated 
with gallstones. The cholesterol ester con- 
tent as compared with the total cholester- 
olemia has been found to be lowered in the 
jaundice resulting from acute hepatic de- 
generation (prehepatic) as opposed to the 
jaundice resulting from common duct ob- 
struction (posthepatic). 

Blood Clotting. Study of the blood 
clotting function includes the study of 
prothrombin, thromboplastin, fibrinogen, 
calcium and vitamin kK. The modern tend- 
ency’ is to attribute a large part of the 
task to the liver. Prothrombin deficiency is 
usually bound up with a lack of vitamin k. 
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The disturbance of the blood clotting 
function is not fundamentally caused by 
jaundice per se, although it is commonly 
most pronounced then and of great clinical 
importance. Any grade of hypoprothrom- 
binemia indicates severely damaged liver 
cells both in the presence and absence of 
jaundice and in early and late stages of the 
pathological process. 

Other tests include (1) the serum phos- 
phatase test, (2) the Hanger cephalin 
floculation test, and (3) the hippuric acid 
test. 

Estimations of the serum phosphatase 
level are only of value in icteric conditions 
definitely associated with obstructive jaun- 
dice for the reason that similar changes 
occur in hyperparathyroidism, carcinoma 
of the prostate, bone tumors, etc. 

The Hanger cephalin flocculation test 
has been used in the various forms of acute 
hepatitis as opposed to an obstructive 
jaundice. Both this test and the serum 
phosphatase test have been used to supple- 
ment one another. 

The Quick hippuric acid test responds to 
only one function of the liver and is 
demonstrable only after very severe dis- 
ease. Inasmuch as the synthesis of hippuric 
acid can occur also in the kidney, the test 
should be checked from that standpoint. 

Of all the dye tests of liver function 
phenoltertraordophthalein has proven to 
be of greatest use and this of course de- 
pends upon its use in radiography. Other- 
wise none of these dye tests has been of any 
service clinically. 

The total number of available tests of 
liver function is then considerable. Their 
complexity indicates that either no one of 
them has attained any universal degree of 
approval, or that some of them have only 
a specific indication which is not always 
present. To be complete, the obtainable 
information ought to include: (1) an esti- 
mate of whether the disease and/or pa- 
renchymal destruction and its consequent 
physiological disturbance is early or late; 
(2) whether the disturbance is capable of 
being corrected; (3) the extent of such 
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possible recuperation; (4) the potential 
possibility for further extension of the 
disease or parenchymal destruction; and 
(5) whether the pathological process is 
irreversible. 

In practical medicine it has not been 
possible to attain this objective as they 
depend on too many variable factors. The 
more reliable tests are too complicated or 
expensive for general use, except in a large 
hospital. Sometimes they are not suited to 
the particular case in question. They do 
not always give the desired information 
and the results are sometimes ambiguous. 
The success of their clinical mtegration Is 
very variable. They are, however, some- 
what more valuable in enabling us to judge 
the character and intensity of the under- 
lying pathological process, the severity and 
extent of the cellular destruction, and the 
stage of the total illness, but abundant 
clinical evidence of all this ts usually 
present. The most accurate of them have 
“reasonable margins of error, and it is 
possible, because of the enormous reserve 
capacity of the liver, for a number of 
things to be seriously wrong while hepatic 
function remains unimpaired.” 

Mann® has taken advantage of this 
mechanism and suggests the “straining” 
of the liver capabilities in order to bring 
out minor, or less easily demonstrable evi- 
dences of change of function. As a matter 
of fact this is the fundamental mechanism, 
perhaps, in all methods using foreign 
substances. 

Age is also a very important factor. 
Estimations of liver function which would 
be assumed to be abnormal in younger 
individuals (those under fifty years) are 
commonly usual in persons above this age 
period. This is explainable because of the 
changes in anatomical structure and physi- 
ological function which all parenchymatous 
organs undergo as age advances. 

The interpretation of abnormal liver 
functional tests in medical and surgical 
patients, with and without clinical symp- 
toms, and without jaundice or other elicta- 
ble evidences of liver disease, as indicative 
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_ of latent, early or occult liver disease, has 
been presented by a number of clinical 
observers and some of them have corrobo- 
rated these assumptions by evidences of 
change in structural pattern as shown in 
repeated biopsy or operative specimens and 
in postmortem examinations; so that no 
matter how conservative or cautious we 
may be, these experiences must be ac- 
cepted. But we must, nevertheless, fully 
appreciate that these tests have not found 
disease but only corroborated already exist- 
ing clinical evidence. 

Nevertheless, in practical surgery several 
tests are beginning to stand out because 
they indicate certain potential dangers for 
which we possess therapeutic preventive 
and/or corrective measures. These are 
(1) hypoprotinemia, and (2) disturbances 
of the blood clotting function. 

Furthermore, such available information 
has been somewhat more successful in 
providing a proper basis for estimating the 
relative danger of any prospective oper- 
ation. When such basic mformation is 
reliable, and well understood, it becomes 
of the utmost immediate importance in 
making one of the indications for the per- 
formance of any contemplated operation. 

In a much too large proportion of the 
cases hepatic function is demonstrably 
maintained fairly normally by compensa- 
tory effort. The clinical picture, however, 
in many of these indicates only too well the 
severity of the illness and the fact that 
coma and death may be approaching. These 
indications are as follows: (1) Severe 
general symptoms, especially fever and 
chills; this item is possibly of least im- 
portance; (2) excessive anorexia or vomit- 
ing; (3) marked shrinkage in the size of 
the liver; (4) increasing jaundice; (5) any 
tendency to hemorrhage; (6) sudden dimi- 
nution of the secretion of urine; (7) 
azotemia; (8) signs of disturbed cerebral 
function; in some cases in which operation 
has been performed additional facts are 
available; (g) an operatively demonstrated 
cirrhotic condition of the liver. This indi- 
cates far advanced disease and one in which 
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terminal manifestations may occur at any 
time. The presence of any degree of ascites 
only intensifies the significance of such 
findings. (10) Appearance of postoperative 
jaundice or any pronounced increase in 
previously existing jaundice; (11) any renal 
complication in the presence of a liver 
lesion is an Important test and measure of 
hepatic function and disease, in properly 
selected cases. When present, any azotemia 
becomes not only a measure of the dis- 
turbance of renal function, but secondarily, 
of the preceding hepatic disease. This is the 
value of any azotemia in liver disease. And 
in my experience the extent of the azotemia 
parallels the severity of the liver and of the 
total disease (hepatorenal syndrome). 


CONCLUSIONS 


Tests of liver function are not essentially 
diagnostic and can only confirm previously 
made diagnoses of liver disease. Neces- 
sarily, no single isolated test can be of as 
great clinical importance as a series of 
repeated tests. When the test is repeated 
at regular intervals, the series of observa- 
tions give a picture of the changes which 
go on in the progression or retrogression of 
the liver parenchymal lesion. At the same 
time they furnish information about the 
potential risk m contemplated operations, 
and enable fairly accurate prognoses. 

At the present writing, the quantitative 
condition and variation of the protinemia 
and the abnormal variations of the blood 
clotting function give the most important 
information. Next in order are the tests 
which measure the degree of jaundice. 
None of the dye tests are of enough clinical 
importance except the phenoltetraiodo- 
phthalein test and the latter gives its most 
important information only radiographi- 
cally of the mechanical conditions govern- 
ing the excretion of the contents of the 
gallbladder. In the presence of such basic 
conditions, clinical assumptions of the 
pathology and disturbance of function and 
of the progression or retrogression of the 
underlying disease must make additional 
use of other sources of circumstantial evi- 
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dence and of these the most important are 
yielded by the kidney because of secondary 
changes occurring therein (hepatorenal 
syndrome). And the disturbance in the 
latter, especially the degree of any accom- 
paning azotemia, can be used as a measure 
of the anatomical and functional changes 
in the liver. 
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LIGATION OF THE INFERIOR VENA CAVA 
FOR PNEUMONIC THROMBOPHLEBITIS* 


Howarp M. Kern, M.D. 
Member Founders Group, American Board of Surgery 


AND 


EpcAr BERMAN, M.D. 
Resident in Surgery, Sinai Hospital 


‘ BALTIMORE, MARYLAND 


AJOR veins of the lower extremities 
and pelvis are now exposed and 
ligated much more frequently than 

was the case some few years ago. Resection 
of the internal saphenous vein at the fossa 
ovalis in the treatment of varicose veins 
and superficial thrombophlebitis has be- 
come routine. Ligation of the femoral and 
iliac veins to prevent embolism from 
thrombosis of the deep veins of the ex- 
tremities has in recent years saved many 
lives from a fatal pulmonary accident. 

Familiar as we were with these pro- 
cedures, it was surprising to learn that 
ligation of the inferior vena cava for 
thrombosis had been advocated at least a 
half a century ago. 

With but few exceptions, the early 
surgery done upon the vena cava resulted 
from accidental opening of the vessel in 
the course of a difficult operation upon the 
kidney or a tumor in the region of the 
kidney. At times, the caval rent could be 
sutured or clamped and upon other oc- 
casions, the damage was so great that the 
vessel had to be ligated. Kocher, in 1883, 
was credited with having performed the 
first total ligation. It was purely acci- 
dental and discovered at autopsy following 
an operation for retroperitoneal metastases 
resulting from carcinoma of the testis. 
Billroth, in 1885, reported a case which 
ended fatally. Bottini, in 1905, reported a 
successful resection of the inferior vena 
cava performed during the removal of a 
sarcoma. There are numerous other reports 


of vena cava ligation in the literature, 
practically all of them associated with 
kidney operations. In 1905, Goldman made 
a careful investigation regarding ligation 
of the inferior vena cava in connection 
with special cases. He referred to the 
excellent results obtained by Houzel, 
Heresco, Albrarran, Bottini and Hartman 
who performed ligations following serious 
rents in the vessel. Lindner, according to 
Kocher, regarded the vena cava in the 
same light as all other large veins in the 
body, 1.e., not only could it be ligated but 
could also be excised when adherent to 
tumors or thrombosed. 

Gosset and Lécené proved experimentally 
that ligation of the cava above the renal 
vessels was always fatal while Purpura 
(1899) found that death need not occur 
if a collateral circulation had been estab- 
lished by pre-existing stenosis of the vena 
cava. 

Goldman quotes 112 cases of thrombosis 
of the vena cava observed by Vimont. In 
these, the edema and ascites was more 
marked than after complete ligation of the 
vessel. Injection experiments by Lappe, 
Poirer, Goldman and others have shown 
that after ligature, the blood is returned 
to the heart without difficulty and that 
of the numerous auxiliary anastomoses 
in existence, the veins in and about the 
spinal canal, in the groin and the azygos 
veins are the principal channels by which 
it is effected. More recently, Pfaff reported 
a successful ligation which was necessi- 
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tated by rupture which occurred during 
the removal of a retroperitoneal cyst. 
Wakefield and Mayo carefully reviewed 
nineteen cases of ligation of the lower one- 
third of the vena cava, collected from the 
early literature. Fifteen of the patients 
survived. Five had persistent edema of 
the lower extremities, the edema of three 
was transitory, and the remaining six had 
none. None of these patients had visible 
collateral circulation. They also studied 
fourteen cases in which a postmortem or 
anatomic diagnosis had been made in 
the clinic. Most of these patients had been 
operated upon and were well along in their 
convalescence before death occurred. The 
outstanding sign in this group was the 
sudden onset of bilateral edema due to 
vena cava thrombosis. As a result of their 
investigation, they concluded that, (1) 
the vena cava may be safely ligated and 
that an adequate collateral circulation 
will be established; (2) should it be possi- 
ble to make a diagnosis, of ascending 
thrombosis of either one or both iliac 
veins, the ligation of the vena cava below 
the renal veins may well be a life-saving 
measure. 

Walters and Priestly reported four suc- 
cessive cases of surgery upon the inferior 
vena cava. Hyman and Leiter reported 
eleven cases with three postoperative 
deaths. In four of these cases, the vena 
cava was accidentally injured. In seven 
cases the surgery was deliberate. 

Pleasants, in 1g1!, made a most ex- 
tensive analytical study of 314 cases of 
inferior vena cava obstruction and found 
that the signs and symptoms are depend- 
ent upon the mechanical obstruction per se 
and upon the condition which gives rise 
to the obstruction. Other important con- 
siderations are the position, the extent, 
the rapidity and completeness of the 
obstruction. Obstruction of the lower third 
of the vena cava, even in sudden occlusion, 
will frequently not give edema. Its pres- 
ence is associated with the blockage of the 
iliac veins. Edema of the abdominal wall 
is rare. Albuminuria is rare. In obstruc- 
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tion in the middle third, sudden occlusions 
are invariably fatal. In gradual! occlusion, 
edema followed by superficial collateral 


Fic. 1. Photograph taken four days postopera- 
tively showing marked edema of the genetalia 


and thighs. 


vessel formation occurs in all cases. Al- 
buminuria is generally present at first 
and may be associated with other dis- 
turbances of kidney function. In obstruc- 
tion of the upper third, sudden occlusions 
are fatal. In cases of gradual occlusion, a 
‘“‘Caput Medusae”’ is apt to occur. Other- 
wise, the picture is the same as that seen 
in middle third obstruction. Obstruction 
of the hepatic vein is associated with 
dysfunction of the kidneys, liver and other 
abdominal organs. Albuminuria, jaundice 
and ascites is frequently present. Diarrhea 
and vomiting may occur. 


CASE REPORT 


C. K., a twenty-nine year old, white male, 
was admitted to the Sinai Hospital January 5, 
1944. He was seen by a physician eight days 
prior to admission for the treatment of a cold 
of one week’s duration. On the evening of that 
day, the patient was seized with a shaking chill 
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which lasted about one hour. The next day, the 


patient stated his chest became a little sore on 
the left side anteriorly. He also developed a cold 


Fic. 2. 


and brought up what he described as blood 
streaked, pink sputum. The patient was also 
febrile. The patient says that he was seen by 
his physician six days ago and sulfa drugs were 
prescribed. He took eight tablets to start and 
was told to take two every two hours. The 
patient stated that his condition did not im- 
prove and that he spent many restless nights. 
He denied tuberculosis in himself or family and 
stated that at one time he was suspected of 
having “sugar in his blood.” 

Physical examination revealed the following: 
Temperature 102.8°F., pulse 130, respirations 
40, blood pressure 125/75. He was a well de- 
veloped and nourished young male who ap- 
peared acutely ill. He was dyspneic, cyanotic, 
and very lethargic. Herpes were present on the 


lips. The trachea was deviated to the right. 
There was fixation of the left chest which was 
dull mn the upper portion and flat in the lower. 


Fic. 3. 

Fic. 2. Photograph taken just before patient was discharged from the hospital, 
showing the abdominal incision and the complete disappearance of the edema 
while the patient was in bed. 

Fic. 3. Photograph taken August 22, 1944, about five months postoperatively. 
Note equal size of legs and absence of edema. 


Breath sounds were diminished to absent with 
friction rub in the left axilla and base. There 
was no edema of the extremities. There was a 
mass in the right upper quadrant of the abdo- 
men which was thought to be liver. The urine 
was loaded with sulfa crystals. No rbs; hemo- 
globin 11.5, white blood cells 38,950; sulfa- 
diazine level 8.1; sugar .100; sputum type 2 
pneumococcus. 

The patient was put on sulfapyridine, Gm. 1 
every four hours but he still continued to run 
a low-grade fever of about 100°F. maximum 
until January 13th; at this time, his tempera- 
ture went up to 102.5°F. and he ran a septic 
temperature up to 103°F. every day. He was 
then placed on sulfathiazole, Gm. 1, every 
four hours, with no results. On January 26th, 
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he began to run a more spiking, remittent 104°F. with a pulse of 130. He had another 
fever and all sulfa drugs were discontinued. lumbar ganglion injection on the thirteenth 
Two days later his white count was still 18,000 with no results. At this time, the patient had a 
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Schematic drawing showing thrombosed 
veins found at operation 


Fic. 4. 


with 89 per cent polymorphonuclears. On 
January 31st, his blood culture was positive 
for type 11 pneumococci. At this time, he 
showed evidence, both clinically and by x-ray, 
of pneumonia on the right side with an en- 
capsulated empyema between the middle and 
lower right lobes with some free effusion at the 
base. His left side was clear. His chest was 
tapped with the removal of 20 to 30 cc. of clear 
yellow fluid containing 800 cells which was 
negative for pneumococci. He was still running 
a low-grade elevation. On February 8th, his 
sputum and blood culture were still positive 
for pneumococci type II. 

On the following day, the patient had some 
discomfort in the right leg and on examination, 
it was found to be cyanotic, edematous and 
cold. The arterial pulses were good, bilaterally. 
There was no calf pain on dorsal flexion of the 
foot. The diagnosis at this time was iliac 
thrombophlebitis, right. A paravertebral in- 
jection of 25 cc. of 1 per cent novocaine in the 
second and third lumbrical interspaces was 
given. This gave him some relief from pain. 
He was placed back on sulfadiazine Gm. 1, 
every four hours, and on February 12th, was 
given dicumarol, mg. 100 a day. The pro- 
thrombin time, however, did not change, but 
remained normal. The edema persisted. At 
this time, his temperature began to spike to 


chill lasting for five minutes. The right leg 
was tremendously edematous, tense and cy- 
anotic. The edema spread up on the abdominal 
wall. The penis and the scrotum were markedly 
swollen. The left leg appeared to be normal. 
Blood cultures were taken which were positive 
for type 11 pneumococci. It was then decided 
that the patient had a suppurative thrombo- 
phlebitis in the right iliac vein and was throw- 
ing off septic emboli. It was decided to operate 
at this time and to tie off the vein above the 
thrombus. 

On February 15th, the patient was taken to 
the operating room. Under spinal anesthesia a 
high McBurney incision was made. The 
aponeurosis of the external oblique was incised 
in the line of its fibers. The internal oblique 
and transversalis muscles were spread apart 
and then incised in the line of the incision. 
The peritoneum was bluntly dissected medially 
and posteriorly and packed off, exposing the 
right common iliac vessels and the inferior 
vena cava. On going through these tissues, to 
expose the vessels, there was much edema in 
every layer. The right common iliac vein and 
the lower portion of the inferior vena cava 
were found to be surrounded by a fibrinous 
exudate and these structures appeared friable. 
The vena cava had a pallid appearance. The 
right common iliac vein was palpated and was 
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felt to be solid, with a thrombus. This thrombus 
extended up for about 5 cm. into the right side 
of the inferior vena cava and tapered off. The 
left portion of the lumen was patent. At the 
point where it was thought that the thrombus 
terminated the inferior vena cava was dis- 
sected from the vertebra in its entire circum- 
ference, a suture of kangaroo tendon was 
placed around the inferior vena cava just 
proximal to this ligature and tied. There was 
very little bleeding encountered. The peri- 
toneum was allowed to fall back in place. The 
musculature was closed with interrupted No. 1 
chromic catgut sutures, the fascia with inter- 
rupted No. 1 chronic catgut and the skin with 
continuous black silk. The patient returned to 
the ward in good condition. He was given a 
transfusion of 500 cc. of blood. 

Postoperatively 100,000 units of penicillin 
were given daily for eight days. The administra- 
tion was followed by giant hives. The blood 
cultures remained positive and the maximum 
temperature 103°F. until February 25, 1944; 
(eight days postoperatively) when the tem- 
perature fell to normal and the blood cultures 
became sterile. 

On the day following operation, the edema 
of the right lower extremity and the genitalia 
was increased. On the third day, the left lower 
extremity began to swell and the right subside, 
indicating that the collateral circulation had 
begun to function on the right. There was 
evidence of fluid in the abdomen; the abdominal 
wall up to the costal margin was edematous 
and the genitalia appeared a little less swollen. 
On March Ist, sixteen days postoperatively, all 
of the edema had subsided. The legs and thighs 
were tightly bandaged with elastoplast and the 
patient was allowed out of bed on March 3rd. 
He continued to run an afebrile course and was 
discharged from the hospital on March 22, 
1944. 

Since the patient lived some distance from 
the hospital, he could not be contacted except 
through his family physician. He stated that 
for the first two months the patient had a 
moderate amount of edema of the thighs and 
legs when on his feet. He was fitted with a pair 
of full length stockings which he has worn ever 
since and now, about four months _post- 
operatively, has been able to return to his 
occupation as a policeman. He reported to the 
hospital on August 19th for examination and 
photographs. 
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Upon close questioning he stated that he did 
not wear his stockings every day and he noticed 
no difference in the size of his legs and feet 
when he left off the stockings, however, he did 
get tired in his legs at the end of the day. 

Upon examination the extremities were equal 
in circumference at all levels, there was no 
pitting edema and no cyanosis of the legs or 
feet. There was no edema of the penis or 
scrotum. There was also no evidence of varices 
on the abdominal wall or extremities. 


SUMMARY AND CONCLUSION 


A case is presented of a twenty-nine 
year old male who developed empyema, 
septicemia, femoro-iliac and inferior vena 
cava thrombophlebitis following lobar pneu- 
monia due to pneumococcus type 1. The 
sulfa drugs, pyradine, thiazole, and diazine 
proved ineffectual. The blood cultures re- 
mained positive in spite of their early and 
intensive administration. Dicumarol was 
used but was of doubtful value in limiting 
the thrombotic process which was the 
source that continually fed the blood 
stream with organisms. The patient was 
cured by the combined procedure of 
ligature of the vena cava above the 
thrombus and the administration of peni- 
cillm. Which one of these procedures 
played the major role in the patient’s 
recovery is impossible to say. Cases of 
thrombophlebitis elsewhere in the body 
associated with septicemia have been re- 
ported as cured by the use of penicillin 
alone. However, we feel justified in stating 
that the convalescence was very definitely 
shortened by the surgical intervention, 
and the danger of embolism, minor or fatal, 
was eliminated. 

Ligature of the vena cava is a relatively 
simple procedure and can be done without 
shock to the ill patient when the approach 
to the vessel is through the retroperitoneal 
route. The edema of the affected leg will 
clear more quickly and the swelling of the 
unaffected leg will not be alarming or 
disabling and will disappear within two 
to three months time following operation. 
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When veins are small or there is a possibility of the needle within the 
vein becoming displaced, transfusion and intravenous infusion should 
unquestionably be conducted through a tied-in cannula. This does not 
imply that venipuncture has to be relegated to an insignificant backwater. 

From ‘‘Surgery of Modern Warfare” edited by Hamilton Bailey (The 


Williams and Wilkins Company). 
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DOUBLE UTERUS 


Joun J. VALLONE, M.D. 
Assistant Visiting Surgeon, St. Joseph’s Hospital 
PROVIDENCE, RHODE ISLAND 


Y uterus duplex separatus and uterus 

didelphys is meant a double uterus. 

This is, of course, a congenital mal- 
formation due to a non-union of the Mul- 
lerian ducts. In uterus duplex there is not 
only a complete separation of the uterine 
body but also of the cervix. Each body 
has a single tube, ovary, round and broad 
ligament. In other words each uterus is 
complete with the exception of having only 
one tube, ovary, broad and round liga- 
ment. Both uteri may open into the same 
vagina or each uterus may have its own 
separate vaginal orifice, resulting in a 
double vagina. Each uterus may attain a 
fairly normal development and each func- 
tion naturally, or one may be only partially 
developed and deformed, i.e., imperforate. 
When this occurs and menstruation takes 
place the flow may be retained in the 
uterus (hematometra), or in the tubes 
(hematosalpinx), or in an occluded vagina 
(hematocolpas). When both uteri are fully 
developed, a double pregnancy may exist in 
one uterus or a single pregnancy may take 
place in each uterus at the same or at 
different times. Menstruation may take 
place every two weeks, every month or 
every two months. The menstrual flow 
may come from both uteri the same month 
without any coincidence of dates. When 
both uteri function normally along with 
two cervices and two vaginas, patients are 
usually unaware that they possess a double 
set of reproductive organs. 

A double uterus is quite commonly 
associated with an anomalous development 
of neighboring organs, such as, the urinary 
and fecal tract. 

In case of double uterus as has been 
previously stated, there may be one or a 
double vagina. When a double vagina is 
present both sides may be fully developed 


or one side may be only partially formed 
resulting in a blind pouch lacking external 
opening. Defects of the vagina are deviated 
into two groups: those involving the upper 
one-third and those relative to the lower 
two-thirds. The upper third defects are 
usually associated with Mullerian duct 
malformations, such as, double uterus, 
etc., while those of the lower two-thirds 
are usually aligned with malformations of 
the external genitalia, rectum, or urethra. 
This rule, however, does not always run 
true to form since the vagina may be 
divided in its whole length with malforma- 
tions of the uterus. 


CASE REPORT 


Mrs. L. M., a white female, age forty-two, 
was admitted to St. Joseph’s Hospital on 
October 30, 1944, complaining of a mass in the 
lower abdomen. 

The family history and past history were not 
remarkable other than the patient had a full 
term pregnancy eighteen years before with an 
uneventful delivery. She remembers men- 
struating three or four times during the preg- 
nancy. There was no history of any other 
pregnancy or miscarriage. The patient stated 
that she began menstruating at the age of 
fourteen. Her periods had always been irregular, 
sometimes occurring every two weeks. The 
duration and amount were regular, however. 

About nine months before admission the 
patient began to notice an enlargement of the 
abdomen. The pelvic mass increased in size 
each month so that the patient suspected 
pregnancy despite the fact that she menstru- 
ated every month with spotting in between 
periods. She remembered menstruating during 
her last pregnancy. Her family physician de- 
cided that the increase in size of the abdomen 
was not in proper proportion to the duration 
of the suspected pregnancy. After obtaining a 
negative Aschhesm-Zondek test and a negative 
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+ x-ray for pregnancy, a diagnosis of uterine  vesicorectal ligament. This pelvic arrangement 
fibroids was made. reminded me of a Vs motor. The left round 
A septum was felt in the upper one-third of ligament was sewed into the left cervical stump 


Fic. 1. 
Fic. 1. Shows relative position of both uteri in the pelvis. 
Fic. 2. Both uteri were cut longitudinally to show that each had a distinct uterine cavity. 


Fic. 2: 


the vagina. Upon i inserting a speculum two dis->-while the same procedure was carried out on 


tinct and separate cervices were seen. The left ' 
cervix was slightly lacerated, evidently from 
the delivery eighteen years ago. The right 
cervix appeared virginal. On bimanual exami- 
nation a hard globular mass was felt occupying 
the pelvis. This was about the size of a volley 
ball. The fundus of the tumor extended to 
about two inches below the umbilicus. To the 
left and below the tumor mass was palpated 
what appeared to be the uterus with several 
small fibroids projecting from the body. 

The abdomen was opened through the usual 
type of incision and the large pelvic tumor was 
found to have only one tube, ovary, round and 
broad ligament, laterally. Underneath and to 
the right another uterus was found also pos- 
sessing one tube, ovary, round and broad liga- 
ment, laterally. Between both uteri was a well 
developed large ligament bisecting the pelvis 
into a right and left half. Each uterus occupied 
its respective pelvic half. The bladder was not 
attached to the anterior surface of either uterus 
as is usually the case, but was suspended 
underneath his vesicorectal ligament anteriorly, 
while posteriorly the ligament suspended the 
rectum. No uterosacral ligament was found. 
Evidently this vesicorectal ligament had dis- 
placed the uterosacral ligament. A subtotal 
hysterectomy was done on both sides at the 
level of the internal os. Two cervical stumps 
were clearly visible, one on each side of the 


the other side uniting the right round ligament 
with the corresponding cervical stump. Both 
areas were then peritonealized in the usual 
manner. 

Following the operation both uteri were cut 
transversely and as the photographs show each 
uterus had a distinct uterine cavity and each 
was completely developed, excepting that both 
uteri had only one tube, ovary, round and 
broad ligament. 

The pathological report given by Dr. James 
Hamilton, revealed the following: Anatomical: 
Specimen consists of two uteri, amputated at 
the level of the internal os. One is irregular in 
shape, measuring 15 by 13 by 12 cm. There are 
two definite encapsulated fibroids protruding 
from the uterine wall, one measuring 10 cm. and 
the other 9 cm. Stretched on one surface of the 
fibroid is a uterine cavity 7 cm. in length. The 
endometrium is pale, thick and edematous. 
Several small fibroids surround the endometrial 
canal. On the surface is an ovary measuring 
4 by 2.5 cm. by 2 cm. It is fibrotic and cystic 
and contains a corpus luteum. The tube meas- 
ures 7 by .8 cm. It is fimbriated and patent and 
appears congested. Fibroids are encapsulated 
and watered-silk in appearance. There is a 
second uterus, irregular in shape, measuring 
9 by 7 by 4.5 cm. On section it is made up of 
multiple fibroids, varying in size from I to 3 cm. 
in diameter. It has been amputated at the level 
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of the internal os. The uterine wall measures 
2 cm., is uniformly fibrotic, and multiple 
fibroids are scattered throughout. Stretched 
over one fibroid is a uterine cavity 2 cm. The 
endometrium is pale and edematous. Attached 
to the uterus is a tube 7 by 8 cm., fimbriated 
and patent. The tube is congested. The ovary 
measures 4 by 2.5 by 2 cm. It is fibrotic and 
cystic. There is also a linear piece of skin, 
subcutaneous tissue and fat, measuring 12 by 
1 cm. A scar is seen on the surface. 

Diagnosis: Double uterus; multiple fibroids 
of each uterus. Hyperplasia of endometrium 
with papillation of endometrial ducts; endo- 
metrium infiltrated with leucocytes, plasma 
and round cells; fibrotic and cystic oophoritis; 
chronic salpingitis with dilatation and con- 
gestion of serosal vessel of tubes. 


CONCLUSION 


Apart from the pelvic malformation of 
double uterus, cervix and division of the 
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upper one-third of the vagina the chief 
points of interest in my opinion are: the 
unusual division of the pelvis into a 
symmetrical right and left half by the vesi- 
corectal ligament, and the unusual attach- 
ments of the bladder and rectum to this 
ligament. This ligament originated about 
one inch below the symphysis running 
posteriorly and seemed to fuse with the 
rectum. As has been previously stated the 
ligament suspended the bladder anteriorly 
and the rectum posteriorly. This ligament 
was well developed and was the size of a 
collapsed segment of small bowel. 
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ISOLATED MYELOMA IN A FOURTEEN YEAR OLD BOY 


Justus KAUFMAN, M.D. 
Assistant Surgeon, City and Gouverneur Hospitals 
NEW YORK, NEW YORK 


HE case to be described is that of a 
fourteen year old boy with an isolated 
myeloma of the skull treated success- 


fully by a combination of surgery and 


x-ray therapy. This patient is of particular 
interest for the following reasons: (1) His 
youth; (2) the unusual family history; 
(3) the nature of the lesion, and (4) the 
excellent end result. 

Myeloma is a tumor of bone marrow. It 
may manifest itself as a single lesion or as 
multiple lesions. At the other extreme, 
there may be no gross evidence of bone 
destruction but rather a generalized hyper- 
plasia of the marrow alone. This would be 
more of the nature of a myelomatosis, this 
term signifying a systemic disease. There 
may also be a combination of this unique 
hyperplastic marrow and isolated destruc- 
tive bone lesions. 

Myeloma is a relatively rare disease. 
Symmers and Vance! found three cases 
among 4,000 autopsies at Bellevue Hospi- 
tal while four cases were found among 
9,000 autopsies at Johns Hopkins Hospital. 
Geschickter and Copeland? claim that 
myeloma occurs in .03 per cent of all types 
of malignancy and in 3 per cent of bone 
sarcomas. With reference to the cases of 
isolated myeloma, Paul and Pohle* re- 
viewed the forty-one published cases and 
added four of their own. 

About 80 per cent of all cases of myeloma 
occur between the ages of forty to seventy. 
However, Haberfeld and Lordy‘ recorded 
myeloma in a patient twenty-two years 
of age. Williams, Ritche and Tetterington 
describe a probable multiple myeloma in a 
patient ten years of age. Bertrand’ pub- 
lished a case of multiple myeloma in an 
eight year old boy. The case to be de- 
scribed is one of the youngest patients 
on record with an isolated myeloma. 


CASE REPORTS 


The patient, was a fourteen year old male, 
whose chief complaint on October 19, 1940, 
was pain in the right occipital region and the 
presence of a mass at this site which had in- 


~ creased suddenly in size. The pain was of two 


weeks’ duration. It was persistent and local- 
ized to one small area. Pressure over this area 
aggravated the pain. 

Past illnesses were negligible with the excep- 
tion of a severe case of trench mouth which had 
occurred in July, 1940. This was three months 
prior to the present illness. The condition was 
of sufficient severity to require the patient to 
remain in bed for one week. 

The family history was very interesting. 
Two years previously, in 1938, the patient’s 
aunt died as a result of carcinoma of the breast 
with osseous metastases. The son of this 
woman, that is the patient’s first cousin, died 
in 1939 with acute myelogenous leukemia (at 
the age of 12). The patient’s older brother had 
acute rheumatic fever. 

General examination revealed a robust, well 
nourished, fourteen year old male. The only 
abnormal findings were directed to the local 
lesion. There was a cystic mass 34 inch in 
diameter over the right occipital bone. It 
was not freely movable and was tender to 
palpatation. 

X-ray of the skull revealed an area of bone - 
rarefaction about the size of a nickel in the 
right occipital region. This area of osseous 
destruction had a characteristic punched out 
appearance. No other lesions were found in 
the skull. Complete x-ray of the skeleton did 
not disclose any further disorder. 

Red blood count, white blood count and 
sternal marrow (obtained by aspiration) showed 
no abnormalities. There was no Bence-Jones 
albumen in the urine. The basal metabolism 
was — 18 per cent. 

Under local anesthesia, the periosteum was 
incised and a highly vascular cystic mass was 
removed. A defect was found to extend 
through both tables of the skull at the base of 
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At low magnification there is an impression of 
uniformity, but higher magnification discloses 


a moderate pleomorphism. Cells with multiple 


which was the dura. As much tumor as possible 
was removed and the edges of the bone were 
curetted. 


Fic. 1. Preoperative x-ray showing charac - 
teristic punched out defect in occipital 
region. 


Fic. 2. Occipital view showing characteristic pre- 


operative skull defect. 


Fic. 3. Four year follow-up, showing defect in skull almost 


completely filled with bone. 


The tumor mass was submitted to Dr. Angelo 
Sala for histological study. His report is as fol- 
lows: “‘The histological appearance is that of a 
markedly cellular tumor with no intercellular 
substance; the cells, however, are sharply 
outlined. Some are rounded; others polygonal; 
the nuclei are usually but not always eccentric. 


nuclei are occasionally encountered. The his- 
tological picture is consistent with the diagnosis 
of myelomas.”’ 

One week after surgical removal of the 
tumor, the patient was referred to Dr. Lewis 
J. Friedman for postoperative x-ray therapy. 
A total of 1,755 roentgen units were directed 
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through a small portal to the right occipital 
region in fractional doses from October 28, 
1940, to November 30, 1940. The factors were 
200 K.V., 6 m.a., 1 mm. cu. filter, 60 cm. 
distance. 

Following x-ray therapy, complete epilation 
occurred. The patient was subsequently ob- 
served at six-month intervals and has been 
perfectly well to the present time. The area of 
epilation is covered by a growth of new hair 
and x-rays of the skull taken in April, 1944, 
show the area of defect in the skull almost 
completely replaced by bone. The patient was 
seen by me in August, 1944, and was perfectly 
well in every respect. 

An interesting speculation in this case was 
made by the late Dr. James Ewing who, in 
consultation, saw this patient and the histo- 
logical section. After confirming the diagnosis 
of myeloma, he suggested that the severe 
trench mouth infection three months pre- 
viously might have been an exciting factor in 
the production of the tumor. 

In retrospect, the sudden increase in the 
size of the tumor mass, as noticed by the 
patient, was probably due to the intraosseous 
hemorrhage, the result of bone erosion. 


The observation of an isolated myeloma 
is unusual, particularly in a young boy. 
The presence of myelogenous leukemia in 
a first cousin seems more than coincidental. 
Both myeloma and myelogenous leukemia 
are diseases of the bone marrow. In the 
former, the overgrowth of neoplastic cells 
seldom overflow into the blood stream. In 
the latter, they almost invariably enter the 
general circulation. 

Most frequently, myeloma is observed 
when there are multiple lesions throughout 
the skeleton. Occasionally, single myelomas 
are seen and followed to the multiple stage. 
Cutler, Buscke and Cantrill® are of the 
opinion that myeloma arises as a single 
focus and metastasizes just as any other 
malignant tumor. The element of invasive- 
ness characteristic of malignancy is found 
in the demmeralization and destruction of 
bone. However, the theory of a single focus 
of myeloma is not held by many investiga- 
tors.’ The evidence favors the theory of 
multiple simultaneous origin of myeloma 
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usually in association with generalized bone 

marrow hyperplasia or myelomatosis. 
Clinically, there is a predilection of 


75 X showing cellular tumor with moderate 
pleomorphism; multinuclear cells and mitotic 
figures are present. 


myeloma for the ribs, sternum, clavicle, 
vertebra and skull. Roentgenograms usu- 
ally show the characteristic punched out 
areas. However, in a diffuse myelomatosis 
there may be only generalized deminerali- 
zation with its consequent marked anemia 
and spontaneous fractures. In this case, 
diagnosis may be ascertained by sternal 
puncture. When there is erosion of the 
bone, there is considerable pain. In the 
late stages of the disease, there is renal 
damage with the characteristic Bence- 
Jones bodies in the urine in 65 per cent 
of the cases. However, Bence-Jones albu- 
men may also appear in myelogenous 
leukemia and in metastatic carcinoma 
when bone marrow is involved. 

The natural course of myeloma is about 
three years, terminating fatally. However, 
Cutler and Buscke report three cases of 
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treated isolated myeloma free from disease 
for periods ranging up to ten years. They 
claim that isolated myeloma other than the 
plasma cell type respond to irradiation. 


SUMMARY 


A case of an isolated myeloma of the 
skull in a fourteen year old boy is recorded. 
The coincidence of myelogenous leukemia 
in the family was noted. This case was 
treated by a combination of surgery and 
x-ray and followed for a four-year period 
with an apparent recovery. 
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Many malignant tumors fail to metastasize. For example, two types 
of tumors both of which have the same microscopic pattern and react in a 
similar manner to the tissues in which they originate, may act in manners 
far different; one may metastasize and the other remain localized. No 
doubt metastasis is influenced by resistance. 

From “Metastases Medical and Surgical” by Malford W. Thewlis 


(Charlotte Medical Press). 
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HEMANGIOMA OF TENDON 
A. M. ArkIN, M.D. 


Adjunct Orthopedist, Mt. Sinai Hospital 
NEW YORK, NEW YORK 


EMANGIOMA of tendon is one of the left ankle, which had been present for 


the rarer soft tissue growths. Up 


until 1937 some twenty-four cases 


twenty years. The tumor was pea-sized when 
first noted, and had been growing slowly. He 


Fic. 1. Microphotograph of section of tumor. The section 
reveals normal tendon tissue (A) the light staining 
bundles and whorls in the upper part of the figure. Inter- 
spersed among these tendon bundles are numerous di- 
lated tumor blood vessels (B). 


(including some of hemangioma of the 
tendon sheath) had been reported. In that 
year, Harkins! reported the literature to 
date and added one additional case. There 
have been no further case reports of this 
tumor in the literature up to the present. 

Because of the relative rarity of this 
condition, the following case is reported: 


M. B., a male hairdresser, aged forty, was 
first seen on August 17, 1943, with a history of 
having had a “‘Iump” on the anterior aspect of 


had never had any pain until several months 
before his first visit when he noted pain after 
being on his feet a good deal. Occasionally 
swelling was noticed at the same time. He was 
told by another doctor that this was a fatty 


tumor. 
Physical examination revealed a mass about 


10 by 5 cm., with the long axis vertically over 
the anterior aspect of the left ankle. The mass 
was soft, elastic, did not pulsate and was not 
hot or tender. There was no bruit. The mass 
appeared superficial to the tendons, and the 
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skin was freely movable over it. There was a 
full range of motion at both ankle joints. The 
dorsalis pedis artery was well felt and was 
equal on both sides. X-ray examination re- 
vealed a very small calcific deposit within the 
tumor mass. The bone structure of the ankle 
was intact. The preoperative diagnosis was 
lipoma or xanthoma. 

The patient was admitted to Mount Sinai 
Hospital on August 21, 1943. On the same day, 
the tumor was removed under cyclopropane 
anesthesia. A vertical incision five inches in 
Jength was made along the course of the tibialis 
anticus tendon. The transverse ligament of the 
ankle joint was incised. The tumor was seen as 
a bluish, fluctuant mass surrounding the 
tendon and enclosed in its sheath. The sheath 
was incised and several cc. of serous fluid 
escaped. The interior of the sheath, which was 
thickened, was covered with smal] lobulated 
and pedunculated “‘dog-ears”’ about 1 to 3 mm. 
in diameter. Along the lateral aspect of the 
tendon was an adherent, bean-sized tumor 
mass, soft and well encapsulated, and covered 
with a smooth synovial membrane, which 
contained a small area of old hemorrhage and 
necrosis. 

The mass was dissected free from the tendon 
and excised. The sheath was also excised up- 
ward and downward until normal sheath was 
reached. There was much bleeding. Sulfa- 
thiazole powder was instilled and a small 
rubber dam drain left in the lower end of the 
wound. A pressure dressing was applied. 

The postoperative course was uneventful. 


Arkin—Hemangioma of Tendon 


JuLy, 1945 


The drain was removed on August 23, 1943. 
The wound healed rapidly and the patient was 
discharged on August 29, 1943, walking with 
crutches. 

Microscopic examination by Dr. S. Otani, 
revealed the following: 

“Specimen consists largely of numerous 
dilated blood vessels, varying in size and shape. 
These blood vessels in most part intercom- 
municate with each other, forming cavernous 
appearances. Some of these dilated vessel 
spaces contain organizing thrombi and some 
are completely fibrosed. 

“Stroma of the angiomatous structures 
consist mostly of dense connective tissue, 
actually tendon structure. However, the tumor 
structure is found in the adjacent fat tissue 
and muscle tissue. 

‘Diagnosis: Hemangioma of tendon.” 

The patient returned for a check-up exami- 
nation on February 26, 1944. He reported that 
he had no symptoms referable to his leg or 
ankle. There was no numbness, no pain, no 
limp, no recurrence of swelling, and he could 
walk any distance at will. Examination revealed 
that the wound was well healed. There was no 
evidence of recurrence of the tumor. The 
tendon of the tibialis anticus moved freely in 
its sheath and the transverse tarsal liga- 
ment had united perfectly so that there 
was no undue prominence of the tendon on 
voluntary dorsiflexion. 
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PRIMARY FIBROSARCOMA OF THE GREAT OMENTUM 


RicHArD H. LAWLER, M.D., 
Attending Surgeon, Cook County Hospital 


Paut F. Fox, m.p. 
Associate Attending Surgeon, Cook County Hospital 


AND 


Haroitp Couen, M.D. 
Surgical Resident, Cook County Hospital 
CHICAGO, ILLINOIS 


RIMARY sarcoma of the great omen- 

tum is a rare disease. Grossly two 

groups of primary sarcoma of the 
great omentum have been recognized. 
The solitary or circumscribed tumor in 
which the surface is generally irregular. 
The color is some times pale, more often 
rich vascularization causes a bluish red 
appearance. Pseudocysts filled with brown- 
ish fluid, result from hemorrhage and 
necrosis. Hemorrhagic ascites is common. 
The second group includes rather diffuse 
omental growths. The majority of these 
are composed of numerous small and large 
nodules. Though usually solid, they are 
friable. Metastatic dissemination and non- 
hemorrhagic ascites occur frequently. The 
size of the growth may range from that 
of a grapefruit to a mass weighing many 
kilograms. 

The clinical picture of primary sarcoma 
of the great omentum is varied. The out- 
standing initial complaints are pain, mass, 
and gradual enlargement of the abdomen. 
The pain may be a constant dull ache 
localized to the site of the tumor. It 
sometimes tends to be severe and recur- 
rent. Palpation reveals a fixed mass in 
the epigastrium, mesogastrium, or the 
left hypochondrium. The mass will feel 
solid or cystic, soft or firm, smooth or 
irregular. The peritoneum and liver are the 
most frequent sites of secondary sarcoma- 
tous invasion. Metastases to the mediasti- 
num, intestines, pancreas and _ bladder 
have also been found. 


CASE REPORT 


H. H., age eighty years, was admitted to 
Cook County Hospital, April 18, 1944, com- 


plaining of a mass in the abdomen which had 
been present for one year and seemed to in- 
crease in size rapidly during the past four 


Photograph of gross specimen of fibro- 
sarcoma of omentum. 

months and was associated with abdominal 
pain which radiated from the costa] margin to 
the iliac crest and radiated to the mid-line of 
the abdomen. He also complained of epigastric 
distress and heart burn after eating and some 
difficulty in urinating and stated that he had 
lost no weight. 

Physical examination of the patient revealed 
a well developed and well nourished white 
male eighty years of age. The temperature was 
98.4°F.; the pulse rate 64; the respiratory rate 
16. The blood pressure was 130 systolic and 
60 diastolic. 

Laboratory findings included hemoglobin 70 
per cent, white cell count 7,950 with 77 per cent 
polymorphonuclear leukocytes. The Wasser- 
mann reaction was negative. The stools were 
negative for blood. Palpation of the abdomen 
revealed a large mass which filled the entire 
right upper and lower quadrants. The mass did 
not feel movable with respirations and the 
edges were hard, and an irregularly circum- 
scribed mass extended to the left lower quadrant 
just below the umbilicus. 

Fluoroscopic examination of the colon re- 
vealed some extrinsic pressure on the trans- 
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which before opening was filled with a sero- 
sanguineous fluid. The lining of the cyst was 
covered with a thick layer of fibrin. On section 


verse colon upward and to the left pushing 
the descending colon laterally toward the distal 
portion of the transverse colon. The cecum 


Pape 


Fic. 2. Microphotograph (X 290) of fibrosarcoma of omentum. 


filled well. The findings favored an extracolonic 
tumor rather than intrinsic pathology of the 
bowel. 

Laparotomy on June 12, 1944, disclosed a 
moderate amount of fluid in the peritoneal 
cavity. A large circumscribed tumor of the 
great omentum firmly attached to the pos- 
terior parietal peritoneum to one-half proximal 
transverse mesacolon, but not involving the 
blood supply. The mass extended laterally to 
the ascending colon and extended from the 
costal margin down into the pelvis. The mass 
contained about 1,500 cc. of bloody serous 
exudate and was removed with considerable 
difficulty. 

Postoperatively there was a slight elevation 
of temperature, otherwise the postoperative 
course was uneventful. The patient was dis- 
charged on the twelfth day, and four months 
postoperatively he was still in a fairly comfort- 
able condition. 

Pathologic examination revealed that the 
specimen was a large tumor trom the omentum 
that measured approximately 30 by 28 by 8 cm. 
It was firm, lobulated and formed a large cyst 


the tumor was yellowish white and of fleshy 
consistency. 

Microscopically, the section of omental 
tumor revealed a primary fibrosarcoma. 


The above case is reported because of the 
rarity of the condition and the illustrative 
clinical and pathological features which it 
presents. 
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WOUND DISRUPTION FOLLOWING COTTON SUTURES 


VINCENTE D’INGIANNI, M.D. 
On Staff of Charity, Mercy and French Hospitals 
NEW ORLEANS, LOUISIANA 


HEN we say that cotton has proved 

to be one of the best suture ma- 

terials, we by no means infer that 
it is infallible. We can still expect an 
occasional wound disruption. Although 
cotton is claimed to be one of the least 
irritating substances to the host, and pro- 
motes the laying down of collagen fibrils 
and later connective tissue proliferation, 
nevertheless there are cases in which 
the host fails to respond by producing 
fibroblasts. 

The cause of this failure of response is 
not completely known. Avitaminosis, gen- 
eralized dehabilitation, the incorporating 
of the omental tag in the wound, and con- 
tamination of the wound edges have been 
suggested as possibilities. However, there 
are patients who have been resutured with 
the same material after wound disruption 
and their wounds have healed without the 
administration of vitamins. There have 
been innumerable emaciated individuals 
who have recovered with primary inten- 
tion. The fact that the omentum succeeds 
in passing through a portion of the incision 
should not cause the entire wound to dis- 
rupt upon the removal of sutures, yet this 
has happened repeatedly. In many cases 
in which there has been gross contamina- 
tion of wound edges and the surgeon 
expects disruption, the patient recovers un- 
eventfully. Therefore, there must be some 
other factor, probably a hormonal sub- 
stance which stimulates the production of 
fibroblasts by the incised tissue. This 
being so, lack of the hormone would cause 
wound disruption; or the implanted sub- 
stance might cause a neutralization of the 
hormone, or produce a digestive reaction 
which would free the host of the suture 
material. 

The hormone theory is of course only a 
conjecture. But it is quite evident that 
wound disruption cannot be wholly blamed 
on the kind of suture material, nor solely 


on the lack of vitamins or proteins, nor 
on contamination alone. With these ideas 
in mind, the following report is given of a 
patient in whom complete disruption took 
place when cotton was used. 


CASE REPORT 


On December 7, 1943, a white male, aged 
fifty-five, had a cholocystectomy and appen- 
dectomy under general anesthesia through a 
right upper rectus incision. Each tissue layer 
was closed with interrupted cotton sutures: 
No. 40 being used for the peritoneum and 
fascia; the angle of the fascia was closed with 
No. 8 suture figure-of-eight type; the skin was 
closed with No. 8 cotton, used interruptedly. 

On the first day the patient was permitted 
to sit up in bed and made to cough. On the 
third day his temperature was 103°F. with 
rales over the left lung. X-ray revealed left 
lower lobe pneumonia. He was given sulfa- 
thiazole intravenously because he began vomit- 
ing. By the seventh day he had become 
afebrile for twenty-four hours and was eating 
well. The skin sutures were removed on the 
eighth day, and there was no apparent infection 
or disruption of the skin. On the ninth day the 
patient began feeling badly, and inspection of 
the wound revealed loops of bowel herniating 
through the incision. Spinal anesthesia was 
immediately given and the wound was in- 
spected after replacing the bowel. There was a 
disruption of the lower angle and of the lower 
half of the wound. With slight pressure the 
upper portion of the wound fell apart. None of 
the cotton sutures could be recovered, not even 
those in the angle which were of heavier 
material. 

This patient was a well nourished indi- 
vidual who had been given ten days of high 
caloric diet and intramuscular injections of 
vitamins as preventive measures. No con- 
tamination of the wound edges was found, and 
the abdominal layers were closed carefully 
with interrupted sutures. The skin edges upon 
inspection showed healing by first intention. 
Thus, in this case, wound disruption occurred 
although the popularly accepted causes were 
ruled out in advance. 
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A PERITONEAL CLAMP* 
ITS USE IN FIFTY CASES 


Rosert F. BARBER, M.D. 


Director of Surgery, College Surgical Service, 
Kings County Hospital 


BROOKLYN, 


HE routine method of opening into 
the peritoneal cavity, if followed care- 
fully, is safe. This method includes 


AND 


R. Rosert De NIcOLaA, M.D. 


Assistant Resident in Surgery, College Surgical Service, 
Kings County Hospital 


NEW YORK 


fall away from the peritoneal surface; (2) to 
grasp a tuck of peritoneum between two 
forceps and to compress this portion of 


A B 
Fic. 1. The clamp: A, as seen from front; B, side view; c, clamp opened. 


definite measures taken to avoid opening 
into the intestines. The steps necessary for 
the safe opening through the peritoneum 
are as follows: (1) To retract the musculo- 
aponeurotic structures upward, thereby 
increasing the normal negative intra- 
abdominal pressure so that the intestines 


tissue with a blunt instrument to make 
certain that the intestine is not included 
in the grasp of the forceps, and (3) to 
incise this tuck of peritoneum over a blunt 
instrument. 

The directions for the safe opening of 
the peritoneum are not always followed. 


*From the Department of Surgery, Long Island College of Medicine, and the College Surgical Service, Kings 
County Hospital, Brooklyn, N. Y. 
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New Series Voi. LXIX, No. 1 Barber, De Nicola—Peritoneal Clamp American Journal of Surgery 139 
Either carelessness or unwarranted speed with the use of one hand, to pick up 
lead to omission of steps 2 and 3, thereby peritoneum and clear its undersurface, 
leaving underlying viscera unprotected. while the other hand is left free to incise 


Fic. 2. a, the tenaculae of the forceps-blade engaging the peritoneum; B, the clamp is closed to its third rachet; 
c, the clamp is drawn downward and backward; a tuck of peritoneum is now tented over the blunt curved 
protector; D, peritoneum incised over the blunt blade; £, opening is made through the peritoneum; opening 
is seen showing the transversalis fascia, properitoneal fat and peritoneum; F, opening enlarged in the usual 


manner. 


Following the principles of the standard 
method of opening the parietal peritoneum, 
we have devised a clamp which auto- 
matically protects the intestine when the 
peritoneum is incised. 

The peritoneal clamp* consists of two 
blades, one representing two forceps and 
the other a compressing, blunt instrument. 
The blunt blade sweeps away the under- 
lying intestine and locks a portion of 
peritoneum between the forceps of the first 


blade. The instrument allows the surgeon 


* The clamp was made by J. Sklar Co., through the 
courtesy of E. J. Sovatkin. 


with scalpel. The structure of the clamp Is 
shown in Figure 1. 

As seen in Figures 2 and 3, the forceps 
blade of the clamp is inclinated forward 
and inserted into the peritoneum. The 
peritoneum is then lifted and the clamp 
closed while it is carried downward and 
backward so that in its final position it Is 
nearly horizontal with the abdominal wall. 
A portion of peritoneum 1.5 by 1.5 cm. 
will be “‘tented” over the blunt curved 
blade and this tuck of peritoneum is in- 
cised. The tenaculae of the forceps blade 
will hold the peritoneum opened as the 
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opening is enlarged in the usual manner. above and below the semilunar fold, lateral 
The entire procedure is done in a matter to the sheath of the rectus and also in the 
of seconds, adding the factors of simplicity, midline. In numerous instances a trans- 


Fic. 3. The forceps blade of the clamp is in- 
clinated forward and inserted into the peri- 
toneum. The peritoneum is then lifted and the 
clamp closed while it is carried downward and 
backward. A portion of peritoneum will be 
tented over the blunt curved blade and this 
tuck of peritoneum is incised. 


one man control and greater safety to the verse incision was made. The peritoneal 
act of entering the peritoneal cavity. clamp was used successfully in open- 


The peritoneum has been opened in this ing the peritoneum under all types of 
manner in fifty cases. The clamp was used anesthesia. 
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Pete Pyrogen is mad as sin! 

Bite, hack, or claw — he can’t get in 

A Cutter Saftifiask, that’s sure — 
They’re built to keep solutions pure! 
Far better judgment he’d have shown 

To stick with folks who “mix their own!” 


GET THIS EXTRA SAFETY 
AT A SAVING 


@ With Cutter Saftiflasks, you get the benefit of 
elaborate safety precautions that would send your 
own expenses rocketing out of sight. Physiological 
tests, bacterial tests — tests absolutely essential and 
routine in a biological laboratory for the testing of 
delicate vaccines and antitoxins. 

@ Think what this means to you and your staff. Our 
rabbits get the reactions, not your patients. And your 
hospital gets this added protection at no extra cost! 
@ In addition, your staff enjoys the convenience of 
truly sensible equipment. No loose, tricky parts 

to wash and sterilize — no time-consuming gadgets 
to delay a vital “I. V.” 

@ We suggest you contact your Cutter distributor, 
and use Saftiflasks — from now on! 


CUTTER 


Fine Biologicals and 
Pharmaceutical Specialties. 


CUTTER LABORATORIES + BERKELEY * CHICAGO + NEW YORK 
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tte the case of John Smith, average 
American: 

For over three years now, he’s been 
buying War Bonds. Putting away a good 
chunk of his earnings, regularly. 

He’s accumulating money. 
Now suppose everybody in the Payroll 


' Plan does what John Smith is doing. 


Suppose you multiply John Smith by 
26 million. 


What do you get? 


Why—you get a whole country that’s 
just like John Smith! A solid, strong, 
healthy, prosperous America where every- 


body can work and earn and live in peace 
and comfort when this war is done. 

For a country can’t help being, as a 
whole, just what its people are individu- 
ally! 

If enough John Smiths are sound— 
their country’s got to be! 

The kind of future that America will 
have—that you and your family will 
have—is in your hands. 

Right now, you have a grip on a won- 
derful future. Don’t let loose of it for a 
second. 

Hang onto your War Bonds! 


BUY ALL THE BONDS YOU CAN... 
KEEP ALL THE BONDS You Buy 


THE AMERICAN JOURNAL OF SURGERY, INC. 


This is an official U. S. Treasury advertisement—prepared under auspi 
and War Advertising Council 


ces of Treasury Department 
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Petrogalar 


INER T [A of the sigmoid colon and rectum often leads 
to chronic delay in evacuation. “Habit time” is disrupted and the sense of well-being im- 
paired. +» Petrogalar disseminates unabsorbable fluid throughout the intestine, penetrating 
and softening hard, dry stools. It helps to restore normal fecal consistency and to establish 
comfortable, regular elimination without strain, urgency or irritation. « Petrogalar is a 
palatable, aqueous suspension of pure miueral oil, each 100 cc. of which contains 65 cc. 
pure mineral oil suspended in aqueous jelly. * Five types of Petrogalar are available in 


16-ounce bottles for the individualized treatment of constipation. 


Petrogalar 


REG, U. S. PAT. OFF. 


An aqueous suspension of pure mineral oil each 100 cc. of 
which contains 65 cc. pure mineral oil in an aqueous jelly. 


Establish Habit Time” 


WYETH INCORPORATED © PHILADELPHIA 3 © PA. 
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Worning at an accelerated pace, with their daily 
routine disrupted, more people than ever ignore 
the urge to evacuate, thereby increasing the inci- 
dence of constipation. ‘AGAROL’* Emulsion pro- 
vides deft and almost effortless supplementation to 
the finely balanced mechanism of normal evacua- 
tion. This smooth, palatable, free-flowing emulsion 
is geared to cooperate with natural physiological 
processes and to help reestablish a regular schedule 
of bowel movements... by retaining moisture in the 
stool, by supplying lubrication, and by mild stimu- 
lation of peristalsis. Bottles of 6, 10, and 16 fluid- 


ounces. ®Trademark Reg. U. S. Pat. Off. 


Emulsion of Mineral Oil and an Agar-Gel with Phenolphthalein 


WANES 


WILLIAM R, WARNER & CO., INC., 113 WEST 18TH STREET, NEW YORK 11, N.Y. 
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Original aqueous extract of pos 
he 6 in the 


anipony. it conte 
nt xytocic factors and is widely used in surgery 


AMPOULE 


MATION! 


no. i} 
Alpha 


Aqueous extract of the oisenee lobe of the: 
pituitary gland containing the pressor and 
antidiuretic principles, but is substantially free 
of the oxytocic principle. Indicated in the con- 
rol of diabetes insipidus, increasing the mus- 


r—=*#R 
rust 
Ff _ + 
8 Aqueous extract of the posterior lobe of the 
spituitary gland containing the oxytocic prin- 
ciple, but is relatively free from the pressor 
end antidiuretic principles. Indicated in cases 
| stimulation of the uterine muscu ature 
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Inexpensive 
Convenient to use 


» WEATHER REPORT § 


The attainment of perfection is not a simple or easy 
task. Only those who apply themselves unreservedly 
can hope to reach this goal. | wa 


At Harrower we are pledged to continuous applica- 
tion of rigid scientific and technical controls in the 
development of specialized products which will con- 
tinue to merit the increasing confidence of the 
medical profession. 


You can specify Harrower with the confidence that 
your patients will receive the full benefit of the 
medicament prescribed. 


The HARROWER Ne ATOR 


GLENDALE 


: 
sy 
rite for descriptive literature and professional sampl 
| W & roducts, Inc 
: : 8 : 
> 
‘ 
5 - CALIFORNIA - NEW YORK7 CHICAGO! DALLAS | 
: 


or collection, storage, refrigeration and adminis- 
tration 


conomical . . . both container and vacuum seal 
are reusable 


o transportation problems... insures a constant, 
adequate supply 


ill accommodate new reusable inside vent tube 
which filters as it dispenses 


container especially designed for use with the 
International B-P centrifuge 


Send for Technical Manual 
. describing in detail the operation and care of 
owers cost of maintaining and operating all 3 Fenwal equipment * formulae * suggested tech- 
essential services nics for preparation, processing, storing and 


administration. 


MACALASTER BICKNELL COMPANY 
243 Broadway Cambridge, Massachusetts 


SOLUTION DESIRED AT THE INSTANT REQUIRED 


THE 


XN 


a COOK COUNTY 
GRADUATE SCHOOL OF MEDICINE 


(In affiliation with COOK COUNTY HQSPITAL) Incorporated not for profit 


Announces continuous courses 


SURGERY—Two Weeks Intensive Course in Surgical ANESTHESIA—Two Weeks Course Regional, Intra’ 
Technique starting July 16, and every two weeks venous and Caudal Anesthesia. 
during the year. One week Course Surgery of 
Colon and Rectum September 10. 20 Hour ROENTGENOLOGY—Courses in X-ray Interpreta- 


Course Surgical Anatomy October 8. tion, Fluoroscopy, Deep X-ray Therapy every 
week. 
GYNECOLOGY—Two Weeks Intensive Course 
October 22. One Week Personal Course Vaginal UROLOGY—Two Weeks Course and One Month 
Approach to Pelvic Surgery September 17. Course every two weeks. 


OBSTETRICS—Two Weeks Intensive Course CYSTOSCOPY—Ten Day Practical Course every two 
October 8. weeks. 


GENERAL, INTENSIVE AND SPECIAL COURSES IN ALL BRANCHES OF MEDICINE, SURGERY AND THE SPECIALTIES 


Teaching Faculty—Attending Staff of 


COOK COUNTY HOSPITAL 
Address: Registrar, 427 South Honore Street, Chicago 12, Illinois 


THE NEW YORK POLYCLINIC | 
MEDICAL SCHOOL AND HOSPITAL 


(ORGANIZED 1881) 
(The Pioneer Post-Graduate Medical Institution in America.) 


Advanced Otology 


E he A special course in advanced otology including 
PRACT T ONE cadaver operative instruction, the recently advocat- 
i a R ed surgery for petrositis, meningitis, surgery for 


improvement of defective hearing (otosclerosis), 


instruction subjects attendance at clinics and lectures, examination of 
w parti 
Medicine and Surgery. follow-up post-operatively in the wards. 


FOR INFORMATION ADDRESS 


MEDICAL EXECUTIVE OFFICER, 345 West 50th Street, NEW YORK 19 
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FOR RELIEF OF PAIN AND ITCHING 
in HEMORRHOIDS 


Prolonged, potent anesthetic action, and topical 
effectiveness, as well as the fact that it is nonstain- 
ing make NUPERCAINAL* a unique ointment for 
alleviation of pain and pruritus in hemorrhoids. It 
has also proved to be an ideal lubricant in post- 
operative anal examinations and dressings. 


NUPERCAINAL’s anesthetic and soothing proper- 
ties bring prompt relief in various other.pathologic 
conditions of the skin and mucocutaneous junc- 
tions, such as pruritus ani et vulvae . . . fissured 
nipples . . . simple burns . . . x-ray dermatitis . . . 
decubitus ulcers, etc. 


PERCAINAL 


Available in tubes of 1 oz. with nozzle-applicator, 
and in jars of 1 Ib. 


*Trade Mark Reg. U. S. Pat. Off. ‘“Nupercainal” identifies the product as 
containing Nupercaine (a-butyloxycinchoninic acid-y-diethylethylenedia- 
mide) 1% in lanolin and petrolatum, an ointment of Ciba’s manufacture. 


CIBA PHARMACEUTICAL PRODUCTS, INC. @ SUMMIT, NEW JERSEY 
IN CANADA, CIBA COMPANY LIMITED, MONTREAL 
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| For T. & A. and/or 
The model illustrated —408W—is the 


is choice of many specialists—for private or 
institutional service. Among its outstanding 
features are the distinctive positive-acting 
rotary pump, overflow trap, explosion-proof 
motor, non-arcing switch, sound-proof cabi- 
net equipped with vacuum gauge and regu- 
lator, snap-fit suction and ether bottles, sinus 
cleanser and sprays. 


Write for descriptive folder. 


SEN 


Brendel’s Symphysis Reduction Tractor 


The increasing frequency and severity of pelvic 
fractures due to automobile and industrial accidents 
makes this tractor an indispensable addition to the 
surgeon’s required instruments. Especially so are the 
far reaching effects of these fractures when they 


= involve the female pelvis. 

This sturdy and well designed instrument was 
_— developed by Dr. Brendel a competent orthopedic 
= surgeon well conversant with the mechanical problems 


involved in the treatment of these fractures. 


To illustrate: A common type of fracture is that 
involving the superior ramis of the pubes. The small 
incisions are made as follows. 


On either side of the pelvic outlet about one inch 
long and over the ramis of the ischium. The dissection 
is carried down to and around the bone into the 
obturator foramen. The backs of the separate arms 
are inserted and engaged around the bone. The arms 
are then articulated into their proper holders, the 
rigid bar introduced and then threaded downward. 
This procedure causes the separated fragments to be 
drawn together. 


The third incision is now carried downward through 
the skin and subcutaneous fascia directly over the 
fracture. Staples or wire are introduced after the 
fragments are properly approximated thus fixing the 
fracture. The arms are then withdrawn and these 
incisions are closed with sutures. A cast of plaster 
may then be applied over the pelvis without fear of 
the fragments slipping. 


These incisions may be varied according to the 
character of the pelvic fracture and its location. 


Price $20.00 each, Chrome Plated 
FRED. HASLAM & CO. INC. 83 Pulaski Street, Brooklyn, 6, N. Y. 
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PADGETT-HOOD DERMATOME 


razor grafts or for honing blade. 


area also is available, as well as a knife sharpening service. 


Manufactured and sold by 


The Kansas City Assemblage Company 


609 EAST 17th ST., 


KANSAS CITY 8, MO. 


By means of this unique instrument a sheet 
of skin of uniform thickness may be cut 
at any predetermined level the size of the 
drum (4 x 8 inches) from any area of the 
body. Those who have used the derma- 
tome state that it simplifies the technique 
and enlarges considerably the whole field 
of skin grafting. Same blade used for drum 
may be placed in handle and used to cut 

Rubber cement for the drum and donor 
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Perfect Unaided Exposu re for Perineal Repair 


1831 Olive Street 


with the 
Radeliff Retractor 


The newest, most valuable aid to the physician 
practicing obstetrics! The Radcliff Perineal Retractor 
enables the attending physician to perform perfect 
perineorrhaphy. It is inserted in the same manner 
and with the same ease as a Graves speculum, yet it 
gives full exposure for repair. The retractor is always 
above the field; no visual interference, no projections 
to entangle sutures. An adjustment for tension is 
provided but is seldom needed, as this retractor fits 
most patients without variation. Made of stainless 
steel, thin, flat, pliable. 


PE4874—Radcliff Perineal Retractor.......... $5.95 


A. S. ALOE COMPANY _ St. Louis 3, Mo. 
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Better adapted for office and emergency use 


\ 


Speed of application ... convenience of removal... economy, 
characterize this superior wound clip of finest non-corrosive 
nickel silver. 


Proper angulation and registered alignment of teeth allow 
them to penetrate only the superficial skin so that they ap- 
proximate the wound margins with minimum pressure .. . 
reduces the possibility of a pressure necrosis. 

Following the period of in situ, removal is facilitated by sim- 
ply compressing the integral “spurs” with a Propper applying- 
removal forceps or other hemostat. Serature Wound Clips may 
be sterilized and used repeatedly . . . greater economy for 
budget-minded users. 


Your dealer can supply you 


PROPPER MANUFACTURING CO. 


10-34 44th Drive Long Island City 1, N. Y: 


IODINE ... A PREFERRED ANTISEPTIC 


Efficient Under Adverse Conditions 


In clinical practice it is essential that _ tralizes the antiseptic action of many 


an antiseptic retain its efficiency 
even in the presence of blood, serum, 
exudates and other interfering 
agents. 

In vitro tests comparing the bac- 
tericidal efficiency of Iodine and or- 
ganic mercurial antiseptics recently 
were conducted, using thioglycollate 
medium which inactivates or neu- 


substances and preparations. * 
Markedly greater bactericidal effi- 
ciency of the U.S.P. Iodine Solu- 
tions was demonstrated under these 
conditions. 


of Iodine So- 
ercurial Anti- 
Pharm., 117:5 


* Bactericidal Efficienc 
lutions and Organic 
septics,”” Amer. Jour. 
(Jan.) 1945. 
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When Colds 


Are Prevalent 


A SIMPLE TEST—Rinse mouth and throat thoroughly with Lavoris diluted half with 
water, and expel into basin of clear water. Note the amount of stringy matter expelled. 


Coming ! 
The American Journal of Surgery 


Plastic Surgery of Nasal Fractures EDWARD S. LAMONT, Hollywood 


Use of Whole Skin Grafts as a Substitute for Fascial Sutures for Hernia 
Repair GEORGE B. MAIR, Aberdeen, Scotland 


Ethyl Alcohol Intravenously as Postoperative Sedative R. J. BEHAN, Pittsburgh | 
Use and Abuse of Cesarean Section EDWARD G. WATERS, Jersey City 


New Technic for Treatment of Acute Infections of the Colon 
H. D. MEEKER, New York 


Glass Plastic Cast ROGER ANDERSON and H. R. ERICKSON, Seattle 


JOURN ON MERE® 
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Frequent washings remove the skin’s natural lubricant ... leave your hands red and 
s rough. A few drops of Trushay, applied before washing, forms an invisible film which 
4 helps guard against the harsh effects of cleansing agents... keeps hands soft and pliable. 


: ; If your hands are already dry and rough, Trushay 
will help restore their natural smoothness. 
Recommend Trushay to patients. They will appre- 
ciate your interest. 


“BEFOREHAND” | 


A Product of BRISTOL-MYERS COMPANY, I9 NF W. 5Oth St., N. Y. 20, N. Y. 


46 
DOING A FAUCET® 
® It’ ind you NOT h hand il i ly Trushay 4 
7 t’s to remind you to wash your hands—until you first apply Trushay ss 
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In the Sterilization 


of the Operative Field 


Phe-Mer-Nite offers the surgeon 
powerful germicidal action in a 
stable, odorless, nontoxic, non- 
irritating solution. Preoperative 
Tincture (1:3000) produces de- 
pendable skin sterility within 3 
minutes. 

For therapeutic purposes, Phe- 
Mer-Nite Solution (1:1000) is 
used advantageously in open 
wounds, burns, abrasions, etc. 
Its bactericidal action is not im- 
paired by pus, blood, or serum. 
Even in dilutions as high as 
1:125,000 to 1:1,000,000, Phe- 
Mer-Nite proves bacteriostatic to 
streptococci, staphylococci, 
gonococci, B. coli, B. typhosus, 
and B. subtilis. 


(Brand of 


NEW YORK « SAN FRANCISCO 


Phenylmercuric Nitrate) 


Virtually nontoxic. Does not precipitate tis- 
sue proteins. Diluted 1:4 (water) the Solu- 
tion sterilizes instruments and rubber gloves 
harmlessly in 5 minutes. This Solution may 
be applied to burns and other lesions re- 
quiring antisepsis. 

Phe-Mer-Nite Tincture and Solution are 
supplied in gallon and pint bottles. Sur- 
geons are invited to send for literature and 
liberal clinical test samples. 


THE S. E. MASSENGILL COMPANY 


Bristol, Tenn.-Va. 


KANSAS CITY 
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LEAVES THE HOSPITAL 


After the threatening infectious process has 
been conquered, or after the surgical in- 
cision has healed and physiologic function 
has been restored, the patient is still a long 
way from complete recovery. In these days 
of minimal hospitalization, much of the 
postoperative care must be carried out at 
home, after the patient leaves the hospital. 

Rapid correction of existing metabolic 
deficiencies and weight loss is perhaps the 
greatest single factor in encouraging re- 
turn of normal strength and well-being. 


Through the use of Ovaltine, this objec- 
tive is readily realized. Made with milk as 
directed, this delicious food drink sup- 
plies the very nutrients needed in this aim: 
biologically adequate proteins, highly 
emulsified fat, readily utilized carbohydrate, 
B complex and other vitamins, as well as 
essential minerals. Convalescents enjoy the 
delightful taste of Ovaltine, since it breaks 
the monotony of the average diet. Hence 
no difficulty is encountered in encouraging 
patients to drink three glassfuls daily. 


THE WANDER COMPANY, 360 N. MICHIGAN AVE., CHICAGO 1, ILL. 


CARBOHYDRATE ... 62.43 Gm. 


Three daily servings of Ovaltine, each made of 
% oz. Ovaltine and 8 oz. of whole milk,* provide: 


31.2 Gm. VITAMINA..... 6. 2953 1.U; 


4801.0; 


CALCIUM ... RIBOFLAVIN ..... 1.278 mg. 
PHOSPHORUS ..... .903Gm. NIACIN 7.0 mg. 


*Based on average reported values for milk. 
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with War Bonds 


For effective control of Anaerobic 


Bacterial Wound Infections . . - 


ZINC PEROXIDE—SPECIAL MEDICINAL MERCK 
conforms to the exacting chemical and physical standards 
required for the successful treatment of micro-aerophilic 
and anaerobic surgical infections. The following indications 
show its wide range of usefulness, and the conditions in 
which effective clinical results have been observed, when 
used in conjunction with appropriate surgical procedures: 


@ Chronic, Undermining, Burrowing Ulcers 

@ As an adjunct following Thoracotomy 

@ Anaerobic Infections of Dental Origin in 
the Face or Neck 

e@ Human Bites 


@ Gunshot Wounds 

@ Prophylaxis of Contaminated or Infected 
Accidental or Operative Wounds 

Zinc Peroxide—Special Medicinal Merck 

is supplied in 1 oz. bottles—'% Ib. bottles 


—1 Ib. bottles. 
Literature on request, 


ZINC PEROXIDE 


SPECIAL MEDICINAL 
MERCK 


For the Prophylaxis and 
Treatment of Anaerobic 
Surgical Infections 


“ACCEPTED 


MERCK & CO., Inc. Manufacturing Chemists RAHWAY, N. J. 
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Zephiran Chloride is a germicide of high bactericidal and bacterio- 
static potency. In proper dilutions it is nonirritating and relatively 
nontoxic to tissue cells. 


Zephiran Chloride possesses detergent, keratolytic and emulsify- 
ing properties, which favor penetration of tissue surfaces, hence 
removing dirt, skin fats and desquamating skin. 
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HOW SUPPLIED 
Zephiran Chloride is widely em- 
ployed for skin and mucous mem- Zephiran Chloride is available in 
brane antisepsis—for preoperative TINCTURE 1:1000 Tinted 
disinfection of skin, denuded skin ’ 
and mucous membranes, for vagi- TINCTURE 1:1000 Stainless 
nal instillation and irrigation, for AQUEOUS SOLUTION 1:1000 
vesical and urethral irrigation, for 
wet dressings, for irrigation in eye, in 8 ounce and 1 gallon bottles. 
ear, nose and throat infections, etc. 
Write for informative booklet 
WINTHROP CHEMICAL COMPANY, INC. 
Pharmaceuticals of merit for the physician 
NEW YORK 13, N. Y. * WINDSOR, ONT. 
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/ «THROUGH ADEQUATE THERAPY OF THE MENOPAUSAL SYNDROME 


j When menopausal disquietude threatens emotional stability, complete control of the 
~ symptomatology—including alleviation of nervous disturbances and restoration of a 

sense of well-being— becomes the primary therapeutic objective. =» In combining ample 

hormonal compensation with safe sedation, Hexital offers the physician a distinctly 
i advantageous estrogenic preparation. Hexital contains 3 mg. hexestrol (significantly 
a less toxic than stilbestrol) and 20 mg. phenobarbital per tablet. = Clinical evidence 
= suggests that the combined use of hexestrol and phenobarbital (Hexital) reduces to a 


minimum untoward side effects, so often characteristic of synthetic estrin medication. 


SUPPLIED: 100 and 1000 to the bottle, in scored tablets. Inexpensively priced. 


ORTHO PRODUCTS, INC. = LINDEN, NEW JERSEY 
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A STEP FORWARD IN MENOPAUSAL THERAPY 
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